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Di stribution 



October 19, 1970 

Systems Analyst DOS-M Course in 
Paramus and At I anta 



This memo confirms the dates of December 8 - 10, 1970 

and December 15 - 17, 1970 for the DOS-M Seminars to be held 

in Paramus and Atlanta respectively. 

Bill Williams, who in conjunction with Joe Dietzgen is provid 
i ng factory DOS-M support, will be presenting these seminars. 
Bill's work schedule at each Data Center will be as follows: 



Monday, Dec. 7 - Paramus 
Monday, Dec. 14 - Atlanta 



Tues -Thur. Dec. 8-10 Par 
Tues.-Thur. Dec. 15-17 At 



Fri . Dec. I I 
Fri . Dec. I 8 



Pa ramus 
At I anta 



Arrive at Data Center, taking 
care of last minute prepara- 
tions as necessary for a 
Tuesday, 8:00 A.M. Seminar 
start i ng t i me . 

Conduct the DOS-M Seminar 
Lecture 8:00 A.M. - 2:30 P.M. 
Lab 2:30 P.M. - 8:00 P.M. 
where a DOS-M system would be 
ava i I ab I e . 

Remain at Data Center providing 
additional system training & 
assistance as requested by 
regional personnel. 



I am sure you wi I I find these seminars the answer to many of 
your DOS-M system questions. 
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i o 7 n 



MONDAY 



TUESDAY 



WEDNESDAY 



THURSDAY 



FRIDAY 



saturd; 



8:00 



9:C0 



10:00 



11:00 



12:00 



Arrive at Data 
Mak i ng Necessary 

Prepa rat ions. 



.1:00 I 



2:00 



3:00 



nt roduct i on 



- Hardware Req . 

- Adv./Disadv, 

- I0MEC 

- System Software 



COFFEE 



DOS/DOS-M D! FF. 



installation (Cond, 



- Start i ng Gen . 

- Formatt i ng Disc 

- DOS-M Bootstrap 



- Starting Sys. 

- New Di recti ves 

- New Exec. Ca I I s 

- LOADR 

- Libraries 

- I/O 



) | nterna I ■ Sys.Operj. Provide Addi- ■ 

t i ona I training 
& assistance as 
req uested 



- Bootstrap 

- I/O 

- Drivers 



- On- I i ne Mods & 

patches 

- System bugs 



I nsta Nation % 



I nterna I .S'ys. Org. 



- Generation 

- DSGEN 

- Pre I i m. Cons i d . 



v e r v i e w 

Core A I I oc. 
Disc A I I'oc. 




SYSTEM ANALYST DOS -M COURSE OUTLINE 



INTRODUCTION 

A. Minimum hardware Requirements 

1. DOS and DOS-M 

2. Cost Comparison 

a. DOS to DOS-M 

b. DOS (HP) to Competitor (1130) 

B. Advantages and Disadvantages 

C. IOMEC Disc Overall Description 

1. Controller 

a. Connection to Drives 

b. Disc Protect Override Switch 

2 . Drive 

a. Fixed Disc 

b. Cartridge (Removable Pack) 

c. Power ON /OFF and READY 

d. Cartridge LOCK/UNLOCK 

e. Maximum of Four Per Controller 

3. Discs 

a. Physical Layout (Heads Etc.) 

b. Addressing (Subchannel, Cylinder, Track, Sector) 

c. Sector Address Field 

d. Storage Capacity Breakdown 

e. Difference Between Physical and Logical Track 

f . Programming Commands 

g. Diagnostic Program 

D. System Software 

1 . Components 

2. Minimum Core 16K For ALGOL 

3. Disc Space Used by System 

4. Concept of SYSTEM and USER Discs 

a. Labels, Sys . Gen. Code, Sys . Proprietary Code 

b. Allocation (System, Work, JBIN, l! USER") 



II OPERATION AL DIFFERENCE S F R O M DOS 

A. Starting System 

1. Bootstrap Rather Than BBDL 

2. No "FRESH", "CONTINUATION" Requirement 

B. New Directives 

1. Change User Disc (:UD) 

2. Disc to Disc Dump (:DD) 

3. System Search (:S''i) 

4. Initialize (:IN) 

5. Abort without Job Termination (:0FF) 

C. Minor Changes to Some DOS Directives 



Ill PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC Call (change user disc) 

B. Minor Changes to Some DOS EXEC Calls 

C. Use of LOADR 

D. Libraries 
C. I/O 



IV INSTALLATION 



A. Introduction to System Generation 

1. Tapes Needed & Program Names 

2. Preliminary Consideration 

a. Core Size 

b. Speed of System Operation Desired 

c. System and User Disc Placement 

d. Particular Needs For Application Used 

e. Whether Another System is Around 

f . Medium For Input of System Modules 

g. Hardware Required 

3. Preparation of DSGEN (SIO Environment) 

4. Starting Generator 

a. All Equipment on, Disc Drive "ON" and "READY" 

b. Disc Protect Override "ON" 

c. Load DSGEN to Memory and Start at 100 Octal. 

d. Description of the Four PHASES and Ability to Restart 
Each in Case of Error 

B. System Generation Procedure (and EXAMPLE) 

1. Initialization Phase 

2. Program Input Phase 

3. Parameter Input Phase 

4. Disc Loading Phase 

a. Parallel Memory Block Diagram 

b. Parallel Memory Octal Dump 

C. Formatting User Discs or Cartridges 

1. Why : nd When Necessary 

2. What System Actually Does 

3. Operation Procedure 

D. Configuring DOS -M Bootstrap 

1. Function Performed 

2. Clear up Confusion Between 

a. Prepare Configured Bootstrap 

b. Configured Bootstrap 

c. Disc Resident Bootstrap 

3. Hardware Required 

4. Operation Procedure 



V INTERNAL SYSTEM O RGANIZATION 

A. Brief Review of Core Layout 

1. Block Diagram 

2. Core Dump (Octal) 

B. Disc Layout 

1. Block Diagram 

2. Disc Dump (Octal) 

C. DOS-M Drivers 



VI INTERNAL SYSTE M OPERATION 

A. Prepare Configured Bootstrap Program Study 

1. Listing 

2. Execution of Configured Bootstrap 

B. Disc Resident Bootstrap Study 

1. Listing 

2. Execution 

C. Trace I/O Operation Through Flowcharts Involving the 
Following Programs : 

1. Disc Monitor (DISCM) 

2. Input Output Control ($EX18) 

3. Example Driver (DVR01) 

D. On -Line System Modification and Patches 

1. In Case Line Printer Goes Down 

2. Memory Protect Considerations 

E. Known System Bugs in Version Being Shipped 

1. Symptoms 

2. Patches 
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SYSTEM ANALYST DOS-M COURSE OUTLINE 



I . INTRODUCTION 

A. Minimum Hardware Requirements 

B. Advantages and Disadvantages (Compared to DOS) 

C. IOMEC Overall Description 

D. DOS-M Software 

E. System Startup Description 

F. DOS-M I/O Request Processing 

I I . OPERATIONAL DIFFERENCES FROM DOS 

A. System Startup 

B. New Di recti ves 

C. Operational Difference Summary 

III. PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC Ca I I 

B. Negative Request Codes 

C. EXEC Calls Difference Summary 

D. Other Important Points 

IV. INSTALLATION 

A. Introduction to Generation 

B. System Generation Procedure and Example 

C. Formatting User Discs and Cartridges' 

V. INTERNAL SYSTEM ORGANIZATION 



A. Disc File(s) Format* 

B. Disc Dump of Generation Example 

D. System Base Page Communication Area Description 

INTERNAL SYSTEM OPERATION 



A. lomec Command Sequences 

B. Supplied DOS-M Bootstrap 

C. Disc Resident Bootstrap 

D. DOS-M System HALTS 

E. I/O Request Processing Example 
VII. DOS-M FLOWCHARTS 



NTRODUCTION 



Minimum Hardware Requirements 



Why DOSM? 

DOS/DOSM minimum hardware [ SL1 DE 1 3 

Cost Comparison 

Comparison to competitor - (IBM 1130) [ SLIDE 1 A] 

DOSM Hardware options [SLIDE l_B ] i * * w;4* £,, C*+ p 

Advantages and Disadvantages [SL 1 DE 2] 



I. ADVANTAGES (Special Points) 

a. Another cabinet and power supply needed when 
number of drives is expanded to 3 or 4. 

b. User could operate in his own instrument 
driver environment if no MP (Memory Protect). 

c. If User does not want EAU or clock, he 

is not forced to have it. Gains one more 
I/O channel without TBG option. 

d. Easy creation of System Backup (which will 
not be hardware protected) on Cartridge. 

e. Multiple System Discs with different 
configurations on separate drives. 

f. Exchange of user files between systems even 
though systems may be configured differently. 

g. Hardware protection scheme using DISC PROTECT 
OVERRIDE SWITCH and PCI (Protected Cylinder 

I nd i cator ) . 

h. Operation with USER DISCS Labeled to avoid 
using incorrect cartridge. 

i. Minimum core resident system reduced from 
DOS (DVR05 and DVR3I changes). 
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2. DISADVANTAGES (Special Points) 

a. Three bootstraps (cover details later). 
Method of System Start-up. 

b. No plans at present for moving head RTE 

or TSB. Some talk for ISS system ( I'SS disc 
cost about $ 35,000 and has about 12 million 
word storage ) . 

c. Better to lose sale rather than deliver an 
8K system that will "strangle" customer's 
programs (during loading or execution). 
Just because JOBPR will fit is not any 
indication that system will be adequate. 



C. I0MEC Overall Description 



I . CONTROLLER [SLIDE 3] 



c 



a. Interface between computer and drive(s). 

b. Interface cards on computer side. 

(1) Identical electronically except for 
positions of jumper wires. 

(2) Signals inverted from positive-true/ 
ground-false logic to ground-true/ 
positive-false to be compatable with 
contro I I e r . 

(3) DATA CHANNEL - Transfers data, status, and 
addressing information. DMA controls 

data; program controls status and addressing 

(4) COMMAND CHANNEL - Transfers commands, 
drive selection, and drive attention 
bits (LSB). All under program control. 
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DRIVE (Maximum of 4 per controller) 

a. Fixed Disc and Removable Cartridge. 

b. Movable heads and their numbers. 

c. Power ON/OFF. 

d. Cartridge LOCK/UNLOCK and light. 

e. READY light. 

f. Physical description of PACK. 

(1) Opening at rear for heads entry. 

(2) Opening underneath for forced air. 

(3) Rim markers for TRACK/SECTOR origins 



DISC 

a 
b 
c 



Physical storage capacity breakdowns [. SLIDE 4 ~] . 
Physical layout r SLID_E 5~1 . 
Addressing [S LIDE 6j . 

(1) Physical (Drive, Cylinder, Head, Sector). 

(2) Logical (Subchannel, Track, Sector). 
' Software inverts ( comp I ements ) I ower 

order bit of subchannel # for higher 
order bit of head #. 
Sector Address and Data Fields [SLIDE 7]. 



(1) INITIALIZE WRITE COMMAND is used for 
controller to construct and write the 
Sector Address Field with PC I =DC f =0 

(only disc formatting seciton of generator 
does this). 

(2) WRITE PROTECTED COMMAND is used for 
controller to set PC I = I in Sector 
address field (only generator does this). 

(3) WRITE DEFECTIVE COMMAND is used for contro 

ler to set DC I = I in Sector Address Field 
Only $EX20 makes this call (DVR31 will 
accept under system operation). 



[PAGE 3H 



(Cont i nued ) 






(4) Gun I i u II er (Juu- s — i^e^-^s^Pt-d^-t^aciL mmq,p<\ t,n tun jy / - 
-on PO l or DC 1 — H- DISC PROTECT OVERRID E 
SW I TCH is "ON" (i.e. UP) . This switch 
must be "ON" when executing (I), (2), or 
(3) on the preceding page! 



D. DOSM Software and Relationship to Discs 

1. Components [ SLIDES 8A, 8B, 8C, 8D ]. 

2. Disc to Memory Transfers [ SLIDE 9,1 . 

3. DOSM General Core Layout [ SLIDE I0AH . 

a. EQT Format [SLIDEI0B]. 

b. DRT Format f Sj I DR.. I de l. 

c. INT Table Format [ SLIDE 1 D J 

4. Discs Layout 

a. Concept of "SYSTEM" and "USER" Discs. 

b. Oversimplified "SYSTEM " disc layout [SLIDE ! I A 

c. More detailed "SYSTEM" disc layout [SLIDE MB]. 

d. User disc layout [SLIDE IIC]. 

e. Label Sectors 

(1) System Disc [SLIDE I2AU. 

(2) User Disc [ SLIDE I2B ]. 

E. System Startup Operation Example with block diagrams. 

I. Execution of Configured Supplied Bootstrap 
[ SLIDE I 3A. I]. 

a. Loads Disc Resident Bootstrap into high 
core, relocating .it as necessary. 

b. Transfers control to start of DRB just loaded. 
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(Continuation) 

E. SYSTEM Startup Operation Example with block diagrams. 

2. Execution of Disc Resident Bootstrap [SLIDE I3A.21. 

mmmmmmmmmmmmmmmmit 

a. Loads Core Resident System from System Disc 
i n four parts . 

b. Configures continuator section of DVR05 and DVR3 

c. Transfers control to $STRT in DISC MONITOR 
by JMP 3, I . 

3. Disc Monitor First Entry [ SLIDE I5A.5] . 

a. $STRT calls $MDLD to transfer control to 
$EXI2 (System Startup) . 

b. $MDLD makes decision whether to load $EXI2 from 
Disc (if Disc Resident) then transfers 
control to $EXI2. 

4. Execution of $ EX I 2 f SLIDE I3A.4J . 

a. Sets (MP FENCE ADDRESS = UMFWA) with OTA 5. 

b. Reads System Buffer Sector to Base Page. 

c. Builds new System Buffer Sector and writes 
back on disc if not valid one (i.e., does 
not end with "SB") . 

d. Calls $SYIO to output "INPUT : DATE ,XXXXXX, H,M" 
on System TTY . 

e. Sets input request code = "DA" and transfers 
control to $TYPE for System K.B. Input. 
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7. 



8. 



Execution of $TYPE for System K.B. Input [ SLIDE 13A.5 ] 

a. Calls $SYIO to output (6r) ([?) ©• 

b. Calls $SYIO to input 72 characters into 
JOB INPUT BUFFER. 

c. $SYIO calls $TEST routine to force : DA input. 

d. If :DA not inputted, calls $SYIO to output 
"IGNORED" and goes to b. above. 

e. If : DA inputted, transfers control to 
$JLOD to load and branch to JOBPR. 

Execution of $JLOD to load JOBPR [SLIDE I3A.6D. 

a. $JLOD calls DISCX twice to read in JOBPR 
(MAIN and Base Page) and then transfers 
contr6l to JOBPR main entry point. 

b. Each call to DISCX results in call to 
$DISC which in turn calls $SYIO to read 
DISC. 

Execution of JOBPR to Update System Buffer 
Sector [SLIDE I 3A.7]. 

a. Date routine in JOBPR reads System Buffer 
Sector from Disc to its own internal 
buffer by JSB EXEC call. 

b. Upda'tes DATE, LU" TABLE ent r i es ^, Vnd Def a'u 1 1 
User Label in System Buffer Sector. 

c. Writes updated System Buffer Sector back 
on Disc by JSB EXEC ca I I . 

Execution of JOBPR to report Default 

USER DISC SUBCHANNEL # and LABEL [ SLIDE I3A .8]. 

a. Date Routine continues by executing EXEC 

call to request CURRENT USER DISC SUBCHANNEL # 
and LABEL. 

b. $EXI7 is used just as if :UD directive 
had been entered. 
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c. Point out that if GENERATION CODE or 
PROPRIETARY CODE do not agree with System 
Disc, ERROR MESSAGE may be printed here. 

d. At end JOBPR then calls $TYPE for System 
TTY to output @) Q) and @ and to input 
from Keyboard. 

Summary of 1-8 above. 

a. JOBPR is a USER PROGRAM and must do all 
I/O by JSB EXEC. 

b. At end of 8 above, the JOBPR remains in 
memory until :PR0G,X entered or :OFF given 
in response to * (here $CLER loads JOBPR 

f resh ) . 

c. No part of Core Resident System ever does any 
I/O by JSB EXEC; always does by $SYIO. 

d. MP and Interrupt System "ON" when in USER 
AREA. MP and Interrupt System "OFF" when in 
System Area. 

f. DOSM I/O REQUEST PROCESSING [LARGE CHART]. 
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DOS /DOSM MINIMUM HARDWARE COST COMPARISON 



DOS 




DOSM 



PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 



2116B Computer with 8192 Word Memory 
Direct Memory Access, Accessory No. 12578A 
Extended Arithmetic Unit, Accessory No 12579A 
Memory Parity Check, Accessory No. 12591A 
Time Base Generator, Accessory Kit No. 12539A 
Memory Protect, Accessory Kit No. 12581A 
Teleprinter Input/Output consisting of: _ 

HP 2752A Teleprinter (Modified Teletype ASR-33) with 

HP 12531B Teleprinter Input/Output Interface Kit 
Teleprinter Input/Output, consisting of: 

HP 2754B Heavy-Duty Teleprinter (modified Teletype ASR-35) witn 

HP 12531B Teleprinter Input/Output Interface Kit 
Disc Memory consisting of: 

HP 2770A Disc Memory (368,640 words non -expandable) 

HP 2112k Disc Memory Power Supply 

HP 12606A Disc Memory Interface Kit 
2886A Single-Bay Cabinet 

TOTAL COST 



10. 




(Four-Year Lease @ $1, 690/month) 



PROVIDES MINIMUM HARDWARE CONFIGURATION CONSISTING OF: 

2114B Computer with 8K memory 

Direct Memory Access, Accessory Kit No. 12607A 

Memory Parity Check with Interrupt, Accessory Kit No. 1Z598A 

System Console, consisting of: e 

HP 2752A Teleprinter (Modified Teletype ASR-33) with 

HP 12531B Teleprinter Input/Output Interface Kit 
System Input, consisting of: 

HP 2748A Punched Tape Reader with 

HP 12597A-002 Punched Tape Interface Kit 
Cartridge Disc Memory System, consisting of: 

HP 2870A Disc Drive (includes HP 12536A Disc Cartridge) 

HP 2871A Disc Controller 

HP 2881A Power Supply 

HP 2882A Cabinet 

HP 12557A Disc Interface Kit 



TOTAL COST 





PRICE 




115V 
60Hz 


230V 
50Hz 


$20,000 






$20,000 



3,000 
3,000 
1,000 
1,000 
2,000 

1,250 
750 

3,850 
750 

17,000 

2,500 

4,000 

900 

$61,000 



115V 
60 Hz 



$13,000 
1,500 
1,000 

1,250 
. 750 

1,500 
600 



13,500 

2,500 
$35,600 



3,000 
3,000 
1,000 
1,000 
2,000 

1,450 
750 

4,250 
750 

17,200 

2,700 

4,000 

900 

$62,000 



PRICE 



230V 
50 Hz 



$13,100 
1,500 
1,000 

1,450 
750 

1,600 
600 



13,650 

2,500 
$36,150 



(Five -Year Lease @ $7 65 /Month) 



CSLIDE 1H 



HP DOSM/IBM 1130 COST COMPARISON 



HP DOS-M 



MINIMUM SYSTEM x 
(with paper tape) 

2114B (2.0 MICROSEC) 

Option 4 (SK memory total) 

12591A Memory Parity Check 

12067A Direct -Memory Access 

2870A Cartridge Disc Drive 
2871A Disc Controller 
12557A Disc Interface 
2882A Disc Cabinet 
2881A Disc Power Supply 

2752A Teleprinter ASR-33 

12531B Teleprinter Interface 

2784A Paper Tape Reader 
(500 characters/sec) 

12597A P.T. Reader Interface 



TYPICAL SYSTEM 

2H4B (2.0 micros ec) 
. Option 4 (8K memory total) 

12591 Memory Parity Check 

2870A Cartridge Disc Drive 
2871A Disc Controller 
12557A Disc Interface 
2882A Disc Cabinet 
2881A Disc Power Supply 

2752A Teleprinter ASR-33 

12531B Teleprinter Interface 

2748A Paper Tape Reader 
(590 char/sec) 

12597A P.T. Reader Interface 

2753A Paper Tape Punch 
(120 char/sec) 

12597A P.T. Punch Interface 

2767A Line Printer 
(80 col. 356-1110 lmp) 

12653A Line Printer Interface 



PURCHASE 

$ 8,500 
4,500 

1,000 

1,590 

8,700 
2,830 
2,590 
690 
1,430 

1,250 

750 

1,500 

600 



PURCHASE 

$ 8,500 
4,500 

1,000 

8, 700 
2,800 
2,590 
600 
1,400 

1,250 

750 

1,590 

600 
3,300 

600 

10,000 

2,500 
$ 52,090 



IBM 1130 



MINIMUM SYSTEM 
(with pafer tape) 

1131-2A (3'.'6 microsec) 
TTY/Printer Console 
4K core, 500K disc 

1134 Paper Tape Reader 
(60 characters/sec) 

3623 P.T. Reader Attachment 

1055 Paper Tape Punch 
(14.8 character/sec) 

7923 P.T. Punch Attachment 

(WITH CARD I/O) 
1131-2A as shown above 

1442 Card Reader/Punch 
(160 columns/sec) 

4419 Card Reader/Punch Attachment 

3630 1442 Interface 



TYPICAL SYSTEM 

1131-3B (2.2 microsec) 
TTY/Printer Console 
8K core, 500K disc 

1134 Paper Tape Reader 
(60 char/sec) 

3623 P.T. Reader Attachment 



1055 Paper Tape Punch 
(14,8 char/sec) 

7923 P.T, Punch Attachment 

1132 Line Printer 
82 LPM Alphameric 
110 LPM Numeric 

2310 Disc Drive 
500K words 



PURCHASE 
$ 34,610 

1,270 

450 
900 

900 
<^T38J3(0 

34,610 
12,750 

1,525 
M9 ,110 ~J) 



PURCHASE 
$ 58,050 

1,270 
450 

900 

900 
11,350 

12,150 



$ 85,070 






"SLID,: 1A1 



HP T>osj*a/:CBi>a ^30 Cost dOMf^t\xso^4 



HP DOS-M 



•A ; 



MINIMUM- SYSTEM 
(with paper tape) 

2114B (2.0 microsec) 

Option 4 (8K memory total) 

12591 A Memory Parity Check 

12067A Direct Memory Access 

287CA Cartridge Disc Drive 
2871A Disc Controller 
12557 A Disc Interface 
2882A Disc Cabinet 
2881 A Disc Power Supply 

2752A Teleprinter ASR-33 

12531B Teleprinter Interface 

2748A Paper Tape Reader 
(500 characters /sec) 

12597 A P.T. Reader Interface 



!BM 1130 



PURCHASE 



$8,500 
4,500 



I TYPICAL SYSTEM 



2114B (2.0 microsec) 

Option 4 (8K memory total) 

12591 A Memory Parity Check 

12067 A Direct Memory Access 

2870A Cartridge Disc Drive ' 
2871 A Disc Controller 
T2557A Disc Interface 
2882A Disc Cabinet 
2881 A Disc Power Supply 

2752A Teleprinter ASR-33 

12531B Teleprinter Interface 



2748A Paper Tape Reader 
(500 char/sec) 

12597 A P.T. Reader Interface 

2753A Paper Tape Punch . 
(120 char/sec) 

12597 A P.T. Punch Interface 

2767A Line Printer 
(80 col. 356-1110 Ipm) 

12G53A Line Printer Interface 



■ 1,000 

1,500 

8/7C0 
2,800 
2,500 
600 
1,400 

1,250 

750 

1,500 

6C0 

{ \ $35,600 

PURCHASE 

$8,500 
4,500 

1,000 

1,500 

8,700 
2,300 
2,500 
600 
1,400 

1,250 

750 

1,500 

600 
3,300 

600 
10,000 

2,500 



k MINIMUM SYSTEM 
(with paper tape) 

1 131 -2A (3.6 microsec) 
TTY/Printer Console 
4K core, 500K disc 

1134 Paper Tape Reader 
(60 characters/sec) 

3623 P.T. Reader Attachment 

1055 Paper Tape Punch 
(14.8 character/sec) 

7923 P.T. Punch Attachment 



(with card I/O) 

1 1 31 -2A as shown above 

1442 Card Reader/Punch 
(160 columns/sec) 

1 44 19 Card Reader/Punch Attachment 

p 3630 1442 Interface 

n 



PURCHASE 
$34,610 

1,270 

450 
900 

900 

$38,130 

$34,610 
12,750 

1,525 
225 

$49,110 



Si 



|j TYPICAL SYSTEM 

I 113I-3B (2.2 microsec) 
P TTY/Printer Console 
[| 8!< core, 500K disc 



1 134 Paper Tape Reader 
(60 char/sec) 



3623 P.T. Reader Attachment 



k 10L 



55 Paper Tape Punch 
(14.3 char/sec) 



7923 P.T. Punch Attachment 

I] 1132 Line Printer 

It 82 LPM Alphameric 

| 110 LPM Numeric 

h 2310 Disc Drive 
U 500 K words 



PURCHASE 
$58,050 

1,270 

450 
900 

900 
11,350 

12,150 



I 



$52,000 







i : $35,070 

.1 

II ' >, 
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IBM Enters the Mini-Computer Market 
As It Unveils 2 New Models, Its Cheapest 



<?>- 



By a Wall Street Journal Staff Reporter 
NEW YORK — International Business Ma- 
chines Corp. introduced two small computers 
for office and industrial applications. 

The two are the least expensive that the 
world's largest computer-maker has offered, 
and one of them, at least, puts IBM into com- 
petition for the first time with makers of what 
have come ;o be called mini-computers. 

Digital Equipment Corp. of Maynard, 
Mass., has been the dominant manufacturer of 
mini-computers, which generally are priced 
under $20,000 and as low as $5,000. Such com- 
puters have been used largely for calculations 
by scientists and engineers, but they are being 
applied increasingly to industrial processes 
and some small-business uses. Other leading 
manufacturers include Honeywell Inc., Varian 
Associates Inc., Hewlett-Packard Co . and Data 
General Corp. 

Trading in Digital Equipment's stock on the 
American Stock Exchange yesterday reacted 
sharply to IBM's announcement. Digital Equip- 
ment closed at $61,875, down 37% cents a 
share. During the day it traded as low as 
$57.50. IBM, traded on the New York Stock Ex- 
change, closed at $296.50, up $5.50 a share. 

The new IBM model., ift atcaabe considered 
a mini-compj rier is the Sys^ mJLj jesigned spe - 
'ciHc^v ' to^mbnitor 'and "control i ndustrial and 



laborat ory processes . It may pe^purchased fo r 
aHreBumum. of $l6~,Q50~or rented for $352 a 



and up. First deliveries to customers 



that haven't previously u»ed computera. IBM 
has said that more than 1,000 System 3 com- 
puters have been delivered this year, 

Designed for business data processing. 



ssing, a Sy 
18,250 or ^|- 

ies of it, s 



typical MnftBii ft rem bft p^irchased for S48 
r ented for S1.Q15 a month . First deliveries 
in contrast to those of the System 7, are sched- 
uled within 60 days. IBM demonstrated the 
first production units of the Model 6 in more 
than 40 cities yesterday. 

The Model 6 can be used for accounting 
functions, including the processing of standard 
ledger cards, and also for e ngineering calcula- 
■tirar ra in a. ''convers ational'' mode, IBM said. It 

3 



res data on magnetic ctisKs and can commu- 
nicate with other IBM computers. 

The two new computers aren't part of the 
System 370 family of medium and large, gener- 
al-purpose computers announced by IBM in 
June. Both small computers -are being pro- 



In Maynard, a Digital Equipment spokes- 
man said the System 7 appeared to be priced 
too high to be a mini- computer by his compa- 
ny's standard. He added that Digital Equip- 
ment products had competed very well with 
IBM's previous process-control model and that 
"we think we will continue to do well." 

The System. 7 f _ operating unattended, can 
meas ure." test. analVze~or ^control" processes in 
Pj&jraleSgLja nd chemical plants, electric-utility 
s ubstations, steel mills and laboratories and in 
a " variety of other industrie s. It can take as 
many as 250,000 readings a second from instru- 
ments, analyze them, and, if desired, forward 
the data to a larger central computer. 

As do several mini- computers already on; 
the market, the System 7 has a main memory 
made of integrated electronic circuits, rather 
than of the usual magnetic cores. 

T he System 7 isn't designed for busines s iSy 4»/£^** ' f* f ****** 
data^processang or for direct use by an eng i- J "*! _**!/ »##'* 
neer.or scientist. IBM sai d. However, F. G. * ^ , f <, 

"Rodgers, president of IBM's Data Processing 
division, was asked if the System 7 would be 
available for purchase as a component by 
other assemblers of control systems, who cur- 
rently represent a large share of the market 
for mini-computers. "We'll be delighted to sell 
this to anybody," Mr. Rodgers replied. 

I BM's other new compu ter ig thA sys*«rn a 



duoed at a plant in Boca Raton, Ma. The Sy»- 
tem 3 Model 6 also is in production in Vimer- 
cate, Italy. 



are scheduled for November 1971. 



Mociel 6, an extension of the System 3 small- 
scale computer, since designated the Model 10, 
•that was introduced in 1969. S ystem 3 comp ju> 
ers are a^mori jpr thejnost part. at Jwsinesses 
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Keyboard Oriented 




Price: $9/yej 
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System/3 Model 6 Includes Disk, 
Ledger Card, Basic Language 



Operator's Console and Memory Cabinet 




Model 6 Ledger Card Unit 



By Frank Piasta 

CW Staff Writer 

WHITE PLAINS, N.Y. - The 
newest version of the IBM Sys- 
tem/3, the Model 6, is designed 
to appeal to a variety of users: 

• Th e business-oriented u ser 
who has been doing his data 
processing on bookkeeping ma- 
chines and rW ^l^lsf— 

• The scientific-oriented prob- 
lem solvers, such as engineers 
and scientists, who can use the 
system to perform computations 
that would not justify a larger 
machine.^ ., - 

• The large computer installa- 
tion that needs programmapTe 
terminals that can tolerate t he 
re stricted i/u laciiities of th e 
Model & - -" *■ '-— 

Priced at about £L0Q0/mfv> ir 
a typical configuration, the small 
system will be available for fir st 
deliveries i^Tefrffian 60 daysTS 
IBM said. — ~ " -„■-.,- 

Restricted Card-Handling 

One group that will not find its 
requirements met are the card- 



oriented users. The restricted 
card, handling capability of the 
new system will force these users 
to"look to the original System/3 T 
now called the Model 10 to 
fulfill their needs. 

Card handling equipment is 
Unified to the System73~PaIa 
Recorder, which can read, punch" 
a nd print 96-coIumn cards at 22 
c ara/min, on-line as an optional 



feature. 

IBM has joined GE, Burroughs 
Honeywell, and others in supply 
ing a keyboard-oriented com 
puter with disk capability. 

The system can process ledge 
cards similar to those used u 
bookkeeping machine applica 
tions, using the seri al pri| 
its principal^ojtfptrtTreviceT 

^JTbe-floffware packages suppliec 

■f|Mj • ■ * "2 . u^*" with the Model 6, RPG II anc 
IBm AOuS Vlf fill ^" ^ Basic compilers, are used in con 
■■*»■ nuw* «#ffIUH junction with the keyboard tc 

achieve an interactive mode ol 
operation, with the operatoi 
keying in the data. Fortran. IBM 

s aid, will not be avairat tfc: 

A typical System/ 3 -Model 6 
keyboard entry configuration 
would consist of a central pro- 
cessing unit with an 8K byte 
main memory, 
character 



rd of Hospitals Reported 
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Health Care Industry," was com- 
piled by Harris, Kerr, Chervehak, 
and Co. ;*• r 

The survey is based on ques- 
tionnaire and interview re- 
sponses from 2,800 of the 7,137 
members of the American Hos- 
pital Association in the 48 con- 
tiguous states. v 

The survey revealed many hos- 
pitals where costs were clearly 
out of proportion to results and 
suggested: "Too often the hos- 
pital seems to have wandered 
into data processing with insuf- 
ficient expertise; without first 
defining its requirements fully 
and realistically, and without es- 
tablishing its short* and long- 
range objectives." , 

Of the respondents, 503 had 

installed computers, 75 had 

,. computers jon >prder, juid 1 , 1 06 



an integrated manner. 

None of the computer manu- 
facturers has provided such 
packages to" cover all - or even 
most — of the major hospital re- 
porting areas. All of them con- 
(Continued on Page 4) 



Process Control 
Unit, System/7 

WHITE PLAINS, N.Y. - Sys- 
tem/7, a low-cost process con- 
trol computer announced by 
IBM, provides sensor-based data 
processing related to either relay 
or solid-state multiplexer points. 
The company said the smallest 
configuration of the System/7 
would rent for $352/mo or seD 
for $16,000. -......, ^ P 

The system can be used as part 
of a network or as a stand-alone 
unit. The type and number of 
sensing points is determined by 
the configuration of input-out- 
put modules attached to the 
central processor, IBM said. 

The sy stem's all-monolithic 
mcmorV Can be expanded_at the 



a 



million 
ana* 



an 



user's site, IBm said. 



ttachment 
operate with 



A "host*' 
allows 
an IBM 
or 

Syst6m/36CT for additional 
and Computational capability 
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2.45 

flisic tile 

SS'-chaifsec serial printed. *" a 

Core capacities can range from 
8K to 16K bytes. Memory cycle 
, time is 1.52 jusec. Add time is 26 
jusec for two 5-digit numbers. 

The primary method of enter- 
ing information into the Model 6 
is the console keyboard, an in- 
tegral part of the CPU. The 
keyboard is similar to that of a 
typewriter. A standard 10-key 
adding machine cluster is used 
for numerical data entry. 

Model 6 Peripherals 

Printers available — with — Sys*. 

te m/3 Model 6 include three 
1 3-in.-wide models ( .1 1 32-prinT 
posit ions) available for conven- 
tional pri nting and two 22-in.- 
lels (220-print posP 



'Continued on Page 4) 



Hearing s to Probe Status 



Are Programmers Professionals? 



By Edward J. Bride 

CW Staff Writer J 

WASHINGTON, D.C. - Computer programmers 
who insist they should be considered "profession- 
als" will have their day in court soon, when the 
Labor Department opens two-pronged hearings to 

define the term "professional." ,",;.;/ 

* ' •"' '' yi-. •"," ■-' "■'■' 

An offspring of achievinc snr.h nffiHai statue 



dustry," and have been trying to achieve that 
•status "through their various Societies like DPMA 
and ACM." 

*?I think we wOuld want to upgrade. them in that 
area, too," Dreyer commented. 

"Problem Is Inconsistency" 
Adapso will appear at thp. npicpmhcr h^ai-ines. 



\) 



3/6 Appeals to Different Hers 




(Continued from Page 1) 
tions) that accommodate ledger 
cards. ~Z> 

Model 6 printers use a serial 
wire matj^xjjrinthead with a 
speed o fspchax &ec. One 13-in. N 
and one 22-in. printer offe r bi- 
directiona l capability. As one 
lirfe'is completed with the print- 
head moving from left to right, 
the next line is printed on the 
return, right to left. 

sjhe 22-in. printers equipped 
ledger card device allow a 



single card to be positioned, 
posted and stacked in about four 
seconds. 

A Data Recorder can be at- 
tached to the Model 6 for batch 
input of programs and data using 
the 96-column punched card. It 
can be used both on-line and 
off-line. During the on-line use, 
the data recorder can operate at 
22 card/min - reading, ' punch- 
ing, or punching and printing. 

Ledger cards can be handled in 
sizes up to 11 in. by 14 in., and 



ask as Well as RPG I 
Offered With Model 6 



By Don Leavitt 

CW Staff Writer 
WHITE PLAINS, N.Y. - The 
Model 6 user has a choice of 
programming languages. RPG II 
is available for commercial data 
processing and Basic can be used 
for problem-solving. 
'.i- The user is not faced with an 
"either/or" choice: both lan- 
gua ge processors caa -XurklC oil' 

RPG II, the only language that 



was available on the earlier S/3, 
Model 10, has been modified to 
make use of the hardware capa- 
bilities of the Model 6. 
The Basic compiler includes 
software paging techniques 
-wfrich g""W fhp Model 6 to 

"operate a s if it had 64K bytes in 

'■ irS"maIn memory . 

According to IBM, this paging 
allpwj ^programs containing up 
t< £990statemenls*2*o run on a 
M^rtPi h wim^mTTv-ff Ovtes 61 



HCOMPUTERWORLD 

THE NEWSWEEKLY FOB THE COMPUTER COMMUNITY 

TM Reg. U.S. Pat. Off. 

ROBERT M. PATTERSON, execu- 
tive editor. V.J. FARMER, news edi- 
tor. RONALD A. FRANK, technical 
news editor. EDWARD BRIDE, 
LESLIE FLANAGAN, JOSEPH 
HANLON, DONALD LEAVITT, 
MICHAEL MERRITT, ANNE 
NOLAN, FRANK PIASTA, Staff 
writers. CHRISTINE FREDERICK- 
SON, librarian. MARVIN A RON- 
SON, MARY UPTON, copy editors. 

E. DRAKE LUNDELL JR., com- 
puter industry editor. 

ALAN DRATTELL, Washington bu- 
reau; PHYLLIS HUG GINS, Los An- 
geles bureau; THOMAS J.MORTON, 
Chicago bureau; J.H. BONNETT, 
v European bureau. 
NEAL WILDER, national sales man- 



mam memory. 

Model 10 Batch-Oriented 

The S/3 Basic, accessible to 
only one user at a time, is a 



can be used on both sides. The 
ledger card stacker can accom- 
modate up to 100 cards. 

An additional output device, 
an optional IBM 2265 CRT dis- 
play unit, can i be be used to 
provide interaction with the 
system and access to stored in- 
formation. 

To provide additional function- 
al flexibility, particularly for 
small banks, an optional Serial , 
Input/Output Channel (Sioc) is 
offered for System/ 3 Model 6. 
The Sioc allows attachment of 
input-output units such as the 
IBM 1255 magnetic character 
reader. 

- System/3 Model 6 can be used 
as a terminal/ processor. A 
Binary ' Synchronous Communi- 
cations Adapter (BSCA) is avail- 
able that allows Model 6 users to 
exchange data over switched, 
leased or private lines with re- 
mot ely located System/3s, a nd" 
"with 360 a nd 37U mode ls. 

A typical Svstem/3 Model 6 
• w ill rent * n \ ffi II , ni V"", ™ m *Y 
be purchased for ■K4«9^n 



Featur 



Main Mem. 
(K Words) 



Cycle 
Time 
(jUsec) 



Auxiliary 

Random 

Access 

Storage 

(millions) 



Ledger 
Card v " 
Handling * 



5 to 

10 

(bytgs] 



1.2 



11.5 
(bytes) 



Languages 



Rental 
($K) 



First 
Delivery 



No 



H 115 



16 to 

32 

(6-bit) 



2.75 



36.8 
(char) 



No 



Singer 
System 10 



10 to 

110 

(bytes) 



3.3 



10 to 
100 
(char) 
(bytes) 



Gesal, 
Gecol 



0.9 to 
2.2 



10/70 



Easy- 
coder, 
Cobol, 
Fortran 



1.9 to 
6.8 



6/70 



Yes 



Assem- 
bler, 
Fortran, 
Simulator 



Burroughs 
L4000 



J IBM | 
TkSys./3 
I " Model 



1,024 
(8-byte) 
(fixed 
disk) 



5 msec 
(av. access 
time) 



No 



Yes 



1.4 to 
6.5 



9/70 



Cobol 
(sub-set), 
Assem- 
bler 



IBM J IBM 
Sys mSys 
Mock I "Model 
10 6 



8 to 

32 

(bytes) 



1.52 



2.5 to 

9.8 

(bytes) 



No 



0.4to 
0.6 



7/70 



8 to 

16 

(bytes) 



1.52 



2 to 

9.8 

(bytes) 



Yes 



RPG II 



0.9 to 
4.0 



1/70 



RPG II 
Basic 



0.9 to 
2.7 



12/70 



Chart compares new System/3 Model 6 with other small business 
computers. , . - . • . 




ProtSsk Control Unit Added to IBM Line 



ve rsion of Call/360 Basic. B asic 
for the Model 6 is not adaptable 
to the Model 10, since that is 
essentially a batch-oriented ma- 
chine, IBM noted. 

RPG II handles the new I/O 
features, including ledger card 
processing and the display sta- 
tion output. 
The__Basic compile r will be 
I5eftsed ^aTS JiT 1 0/ mb ) available 
with lirsi~customer shipments in 
JBS£gmhe£. The RPG II compiler 
ToruieMbdel 6 will be licensed 
at $35/mo, and will be available 



(Continued from Page 1) 
IBM System/7 includes a 16-bit 
processor module, I/O modules, 
"and an operator station. The 
processor module and from one 
to ■ 1 1 input-output modules are 
housed in .enclosures that also 
provide internal power and sig- 
nal distribution. 

The processor module features 
2,048 to 16,384 w ords of mono- 
lithic storage i^^^FS^wojaLiiP 
crements. 

Although the System/7 has a 
4 Q0 nsec cycle time and its input 
modules can se n 178 Tftlny "r 
TgVlftfltfi m"1fiplfi vpr pfi nt, l it 



is limited to four priority inter- 
rupt levels. 
By contrast, IBM's 1800 pro- 



of interrupt but operates^ de- 
pending on the model, at speeds 
of only 2 jusec or 4 jusec. 

There are two types of input- 
output modules available with 
System/7, thelB M 5014 analog 
input module and the 5012 
mul tifunction Hto "auIeT 



Jn each, 

the external sensoFwiring con- 
nects by plug-in terminatiojL 



. ^_i 1 _4. 



U„„ 1 *> 1, 



The operator station consists 
of a typewriter-like keyboard 
and request 1 key, printer, paper 
tape reader, and. paper tape 
punch. Operation is under; pro- 
gram control. Switches permit 
the system to be used as a source 
program preparation device, the 
company said. 

Do/MTi-nrnminir" fr\r 11 core urrin f\f\ 



not have access to a f host com- 
pu ter is accomplished throug h 
t he* IBM System/7 Assembler , 
"life IBM 2790 data com- 
munication system devices sup- 
ported by System/7 include the 
2 791 and 2793 area sta tions, ■ 
7 7QS_and ''>.'/% data enTTvTTnftS . 
1053 printe r ^ m^ haf ls e 

Monthly rental is $352 for the 
smallest IBM System/7, in-., 
eluding the processor, 2,048 
words of monolithic memory 
and one I/O module. The pur- 
chase price .is $16,060. Addi- 
tional memory increments of 
2,048 words rent, 

op- 



*5D28 



required IBM 
'erator station is "available, pur- 



sfmoo nnlv at $9 140. 



DOSM HARDWARF OPTIONS 

1. ADniTIONAI. MEMORY 

16,381 or 32,768 words on 2116B 

2.' ADDITIONAL I/O CHANNELS 

EXTENDERS ARE AVAILABLE FOR 21MB OR 2116B 

3'.' TIME BASE GENERAT OR (TB6) 
4'.' FXTFNDFD ARITHMETIC UNIT (EA U) 
AVAILABLE ONLY ON 2116B 

5'.' MEMORY PROTECT (MP) 

AVAILABLE ONLY ON 2116B 

6. PHOTOREADER 

7, PAPER TAPE PUNCH 

8 LINE PRINTER (2778A CDC or 80 COLUMN D'.'P.) 

9, MARK SENSE CARD READER 

10. MAGNETIC TAPE (3030A or 7970A) 

11. CAI COMP PLOTTER 

12'. UP TO THREE ADDITIONAL DRIVES 



[SLIDE IB] 



TinSW ADVANTAGES AND DISADVANTAGES WITH RFSPECT TO DOS 






ADVANTAGES 


DISADVANTAGES 


1. 


Lower initial system cost. 


1. 


Slower Disc average access time 
(about 100 milliseconds), 


2. 


Lower Disc expandable cost, 










2. 


Cumbersome and somewhat confusing 


3, 


Flexibility in options 
(EAU, TBG, MP) selection. 




system bootstrap. 






3. 


No other HP Disc based system 


4. 


Use of 21MB or 2116B. 




(RTE, TSB). 



5. Flexibility in Disc Storage 
medium with removeable cartridge 

6. Disc content protection. 

7. Disc labeling capability. 

8. Lower core resident system. 

9. Interdisc file(s) transfer. 



4, Overselling 8K feature. 



[SLIDE 2: 



LLo^EJ 



COMPUTER/DISC C0NTR6iJER/DISC DRIVES LAYOUT 



DATA CHANNEL (HP) 



G 



DATA, STATUS , ADDRESSING 



DRIVE 





HP 2114B 
OR 2116B 
COMPUTER 



33 




IOMEC 
CONTROL 

UNIT 




DRIVE 
1 



COMMAND CHANNEL (LP) 

COMMANDS, ' DRIVE SBLECl 'KMtt,' 
AND DRIVE ATTENTION BITS 







DRIVE 
2 



DRIVE 
3 



[SLIDE 3} 



PHYSICAL ALLOCATION FOR EACH DRIVE 



203 CYLINDERS 

4 TRACKS PER CYLINDER 
12 SECTORS PER TRACK 
128 WORDS PER SECTOR 

/. TOTAL WORD CAPACITY PER DRIVE IS 

203 X 4 X 12 X 128 = 1,247,232 WORDS 



PHYSICAL ALLOCATION FOR EACH DISC 

203 CYLINDERS 

2 TRACKS PER CYLINDER 
12 SECTORS PER TRACK 
128 WORDS PER SECTOR 

*"• TOTAL WORD CAPACITY PER DISC IS 

203 X 2 X 12 X 128 = 623,616 WORDS 



[SLIDE *H 



TWO PHYSICAL TRACKS ON CARTRIDGE DISC 



— HEAD 




HEAD 1 



"TOP" SURFACE IS ONE PHYSICAL TRACK (12 SECTORS) FOR THIS POSITION OF HEAD 
"BOTTOM" SURFACE IS ONE PHYSICAL TRACK (12 SECTORS) FOR THIS POSITION OF HEAD 1 
THERE ARE 202 OTHER POSITIONS (CYLINDERS) THESE HEADS MAY BE MOVED TO! 



[SLIDE 53 



CYLINDER 
XXXXXXXX 

t 

TRACK 



DRIVE 
XX 



I. 



DISC ADDRESSING 



HEAD 
XX 



SUBCHANNEL 



SECTOR 
XXXX , 




SECTOR 



PHYSICAL 



.-LOGICAL 



SUBCHANNEL 



DRIVE 



OOO 



001 



010 



Oil 



100 



101 



110 



111 



00 



01 



10 



11 



HEADS 



10 
11 



00 
01 



10 
11 



00 
01 



10 
11 



00 
01 



10 
11 



00 
01 



ADDRESSED DISC 



FIXED DISC 

DRIVE 
MEN&JUUL 



CARTRIDGE DISC 
DRIVE 
JiEAD.SJL&_l_ 
FIXED DISC 
DRIVE 1 



CARTRIDGE DISC 
DRIVE 1 

FIXED DISC 
DRIVE 2 
JJEADS-2-A-3 



CARTRIDGE DISC 

DRIVE 2 

HEAD.S.JLO 

FIXED DISC 

DRIVE 3 
-HEADS~2_&_3 

CARTRIDGE DISC 

DRIVE 3 



.«-*- 



CSLIDE 6] 



CONTFNTS OF' EACH. SECTOR 



SECTOR 
ADDRESS FIELD 



\ 



(ONE 16 
BIT WORD) 



SECTOR DATA FIELD 



1 



(128 16 BIT WORDS) 



1. SECTOR ADDRESS FIELD CONTAINS: 



8 BITS FOR CYLINDER # 

2 BITS FOR HEAD # 

i\ BITS FOR ITS SECTOR # 

1 BIT USED FOR DCI (Defective Cylinder Indicator) 

1 BIT USED FOR PCI (Protected Cylinder Indicator) 



2. SECTOR DATA FIELD CONTAINS DATA TRANSFERRED TO AND FROM COMPUTER 



NOTE: BOTH FIELDS ARE CYCLIC CHECKED BY CONTROLLER 



CSLIDE 71 



DOSM SOFTWARE COMPONENTS (PART 1) 



PROGRAM 



NAME(S) 



System Generator® DSGEN 
System Bootstrap © BOOTSTRAP 



Disc Monitor 



Executive Modules 



DISCM 



$EX01 
$EX02 
$EX03 
$EX04 
$EX05 
>$EX06 
$EX07 
$EX08 
$EX09 

JExir 




Executive Module 
Subroutines 



Special DOSM 
Drivers 



EXJ 
$EX12 

$EX13 
$EX14 
$EX15 
$EX16 
XI 7 

$EX19 
$EX20 

$LBL 

$SRCH 

$ADDR 

ASCII 

DUMRX 

DVR05 
DVR31 



GENERAL FUNCTION (S) 

DOSM System Generation 

User Disc and Cartridge Formatting 

Preparation of configured System 
bootstrap 

Interrupt Processing ($CIC) 
Executive Processor (EXEC) 
I/O Processor ($IORQ) 

Disc Work Track Status 
Disc Work Track Limits 
Program Completion 
Program Suspension 
Program Segment Load 
User File Name Search 
Current Time Processor 
Real-Time Disc Allocation 
Execution Time :EQ Processor 
Load and Execute Program 
System File Name Search 
—■System Startup 
Error Message Processor 
Execution Time :UP, :DN, :LU Processor 
Abort and Post Mortem Dump 

:G0 Parameter Processor 

:UD Processor 

I/O Initiation Processor 

:IN Processor 
--Disc Parity Error Processor 

Service Routines for Label Checking 
Search System or User Directory 
Buffer Address Validity Check 
Convert Binary to ASCII 
RTE simulation routines 

System Teleprinter Driver 
Moving Head Disc Driver 



® This is an ABSOLUTE program executed in a separate 
process from the DOSM system 
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DOSM SOFTWARE COMPONENTS (PART 2) 



PROGRAM 
Job Processor 



Assembler 



HP Basic FORTRAN 
Compiler 



ALGOL Compiler 



® 



NAME(S) 
JOBPR 



Relocating Loader LOADR 



ASMB4- 

ASMBD 

ASMB1 

ASMB2 

ASMB3 

ASMB4 

ASMB5J 



>*? 



FTN4- 



FTN01 "l 
FTN02 L 
FTN03 | 
FTN04 ) I 



ALG0L4- 
ALGL1«- 



GENERAL FUNCTION (S) 

Directive Processing 
File Management 

Relocates relocatable binary code 
created by Assembler or Compilers 

Translates Assembly language 

source code into binary. 

EAU or NON-EAU options included. 



<MAIN SECTION) 
<6 SEGMENTS) 



Translates HP Basic FORTRAN source 
code into NON-EAU relocatable binary 

-(MAIN SECTION) 
-<4 SEGMENTS) 



Translates HP ALGOL source code 
into Non-EAU relocatable binary. 
-(MAIN SECTION) 
-(1 SEGMENT) 



FORTRAN IV 
Compiler 
(4K user) 



FTN44- 



Translates ASA FORTRAN IV source 
code into Non-EAU relocatable binary 
-Consists of one MAIN section 
-and 18 SEGMENTS. 



FORTRAN IV 
Compiler 
(10K user) 



FTN4 



3 



Translates ASA FORTRAN IV source code 
into NON-EAU relocatable binary. 
■Consists of one MAIN section 
and 2 SEGMENTS. 



CROSS REFERENCE 
TABLE GENERATOR 



XREF 



Generates Cross Reference Table 
for Assembly Language Source Code. 



® Requires minimum 16K environment 
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DOSM SOFTWARE COMPONENTS (PART 3) 

I * 

g DOS AND DOSM DRIVERS | 
* I 



EQUIPMENT 
TYPE CODE 
(DVR__) 


DEVICE 


DOS 
ONLY 


DOSM 
ONLY 


BOTH 


DMA 


00 


Teleprinter 






X 




01 


Photoreader 






X 




02 


Punch 






X 




05 


Teleprinter 




X 






10 


Plotter 






X 




12 


2778A CDC Line 
-Printer 






X 




15 


Mark Sense Card 
Reader 




. 


X 


X 




Data Products . 
Line Printer-9^ 
(80 column) ^ 






X 




22 


3030 Mag. Tape 




. 


X 


X 


23 


7970 Mag. Tape 


* 




X 


X 


30 


Fixed Head Disc 


X 






X 


31 


Moving Head Disc 
(IOMEC) 




X 




X 


31 


Moving Head Disc 
(ISS) 


... 


X 




X 



Equipment Type Code Numbering Convention 

00 - 07 Paper Tape ^tces^Jodd^fo^INPU^^ 
10 - 17 Unit Record Devices 
20 - 37 Mass Storage Devices 
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DOSM SOFTWARE COMPONENTS (PART 4) 



************** 



$ LIBRARIES | 
************** 



NAME RELOCATABLE LIBRARY TYPE 

F2N.V NON-EAU RTE /DOS /DOSM (no Formatter) 

F2E.V EAU RTE /DOS /DOSM (no Formatter) 

F4D.V. RTE/DOS/DOSM FORTRAN IV with 

FORTRAN IV Formatter (Double Precision) 

RTE/DOS/DOSM HP FORTRAN Formatter 

(no Double Precision) 

RTE/DOS/DOSM Plotter 

where V = the revision letter (A, B, C ....) 



NOTES: 1. System must include F2N.V or F2E.V 

even if FORTRAN IV library (F4D.V) 
is to be included. This is because 
the FORTRAN IV library references 
routines whose entry points are 
in F2N.V and F2E.V libraries. 

2. RTE/DOS/DOSM HP FORTRAN Formatter 
is seperate from F2N.V and F2E.V 
due to FORTRAN IV library (F4D.V) 
containing a formatter. 
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DOSM DISC TO MEMORY TRANSFERS (GENERAL) 



*#* 



##* 



***SYSTEM DISC**« 



BBL 



USER PROGRAM 

AVAILABLE 

MEMORY 



I/O DRIVER 
OVERLAY AREA 



EXEC MODULE AND 
SUBROUTINES OVERLAY AREA 



CORE RESIDENT 
SYSTEM 




DISC RESIDENT 
USER PROGRAMS 
AND SEGMENTS 



DISC RESIDENT "SYSTEM" 
PROGRAMS AND SEGMENTS 
(Assembler, Compilers, ...etc.) 



DISC RESIDENT 
I/O DRIVERS 



DISC RESIDENT EXEC 
MODULES AND SUBROUTINES 



CORE RESIDENT SYSTEM 

1. B.P. Trap Cells, Constants, Links 

2. Disc Monitor 

3. EXEC Modules & Subroutines 

4. I/O Drivers 

5. Tables 



SYSTEM DIRECTORY 



BOOTSTRAP 



LABEL SECTOR 



NOTE 1: May be from "System" Disc or User Disc(s) 
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POSH GENERAL CORE LAYOUT 



MEMORY 

PROTECT 

IBOUNDARY 



PAPER TAPE LOADER (BBL) 



PROTECT 

ENABLE 

AREA 



JOB INPUT RI1FFER (36 DECIMAL WORDS) 






DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 




■USER COMMON AREA-- (OPTIONAL) 



/ 



DISC RESIDENT I/O DRIVER 
•OVERLAY AREA (OPTIONAL) 



MEMORY 
fP-ROTECT 
BOUNDAR 



DISC RESIDENT EXEC MODULE 
•OVERLAY AREA- — (OPTIONAL) 



EXEC MODULE TABLE (2 WORDS/DISC RESIDENT EXEC MODULE)' 



INTERRUPT TABLE n wo rd/chann el form 6 to highest > 



DEVICE REFERENCE TABLE <i word/entry) 



EQUIPMENT TABLE m words/entry) 



CORE RESIDENT EXEC MODULES 

AND 

I/O DRIVERS 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 



USER B.'PV LINKAGE 



532_ 



SYSTEM B.'P. LINKAGE 



40 



SYSTEM B'.'P'. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRUPT LOCATIONS 
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EGUIPMENT TABLE ENTRY FORMAT 



< 



WORD 
1 
2 
3 ■ 

5 

6 

7 

8 

9 
10 
11 
12 
13 
114 
15 
16 
17 
BITS 



Av 



CONTENTS 



Driver "Initiation" Sec tion Address 



Driver ''Continuation" Section Address 



jit # 



Equipment Type Code 



Channel # 



Status 



(saved for driver use) 



«/ 



(saved for driver use) 



jS 



Request Return Address 



Request Code 



Current I/O Request Control Word 



Request Buffer Address 



Request Buffer Length 



Temporary or Disc Track fl 



Temporary or Starting Sector # 



Temporary Storage for Driver 



Upper Memory Address of Main Driver Area 



Upper Memory Address of Driver Linkage Area 



Starting Track # 



T? m 1? 112 111 110 



±11 



Starting Sector ff 



£-±5 



i. 



0'S IF 
CORE- 
RESIDENT 



D = 1 if DMA channel required. 
R = 1 IF driver type is core-resident. 
Unit # May be used for sub-channel addressing. 

I Channel # I/O select code for device (lower number if multiboard 
interface.) 

' Av = - Unit not busy and available 

= 1 - Unit disabled (down) \ /THIS FIELI 

= 2 - Unit busy \l SET BY 

= 3 - Unit waiting for an available DMA channelK SYSTEM 

Status - Actual or simulated unit status at end of operation. 

(Driver must set this field) 
Equipment Type Code - Identifies type of device and associated software 

driver, Assigned equipment type codes in octal are; 

Papter Type Devices 1 




00-07 



00 • Teleprinter 

01 Punched Tape Reader 

02 High Speed Punch 
05 Teletype (System) 

10-17 U nit Record Devices l * 



10 Reserved for Plotter 

12 Line Printer 

15 Mark Sense Card Reader 



20-37 Magnetic Tape/Mass Storage and other devices 
capable of both input and output. 



22 3030 Magnetic Tape 
31 Moving-Head Disc 

For equipment type codes 1 through 17, odd number indicate input devices 
and even number indicate output devices (FXCEPT 05 , WHICH IS both input 
I AND OUTPUT) . 



Available 

For 

Driver 

Temporary 
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THE DEVICE REFERENCE TABLE 



THE DEVICE REFERENCE TABLE PROVIDES FOR LOGICAL 

ADDRESSING OF PHYSICAL UNITS DEFINED IN THE 

EQUIPMENT TABLE, THE DRT CONSISTS OF ONE WORD 

ENTRIES CORRESPONDING TO THE RANGE OF USER-SPECIFIED 

LOGICAL UNITS (1 TO n, WHERE n ^65) . THE CONTENTS 

OF THE WORD CORRESPONDING TO A LOGICAL UNIT IS THE 

RELATIVE POSITION OF THE EQT ENTRY DEFINING THE PHYSICAL UNIT 



DRT 



POSITION 



EQT 



1 
2 
3 

5 
6 



SYSTEM TELEPRINTER - 
USER MASS STORAGE — 
SYSTEM MASS STORAGE 

STANDARD PUNCH 

STANDARD INPUT 

STANDARD LIST 




DISC 

TELEPRINTER 
LINE PRINTER 
PAPER TAPE PUNCH 
PAPER TAPE READER 
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THE INTERRUPT TABLE 



THE INTERRUPT TABLE CONTAINS A ONE WORD ENTRY FOR EACH 

I/O DEVICE. THESE ENTRIES CONTAIN THE 

ADDRESSES OF EQUIPMENT TABLE ENTRIES FOR DEVICES 

ASSOCIATED WITH THESE CHANNELS. 



CHANNEL 
NUMBER 

6 
7 

10 

11 

12 
13 



DMA CHANNEL 1 
— rnMPi rnoN 



DMA CHANNEL 2 
COMPLETION 



010542 © 



010521 



000000 



010601 



- © 



©THE ADDRESSES IN THESE 
LOCATIONS CHANGE DYNAMICALLY 
AS DMA CHANNELS ARE ASSIGNED 
TO DIFFERENT DEVICES. 



THE ADDRESSES IN THESE 
LOCATIONS CHANGE DYNAMICALLY 
AS DIFFERENT EQT ENTRIES 
ARE USED FOR GIVEN I/O 
CHANNEL. 



EQUIPMENT TABLE 



♦10521 



♦10512 



10563 



■10604 



] 



INDICATES ILLEGAL INTERRUPT 



CSLIDE iod: 



SYSTEM DISC ALLOCATION 



VARIABLE 
JOUNDARIE 



(HARDWARE PROTECTED) 




OFTWARE\ 

rotectedJ 



POSH "SYSTEM" DISC LAYOUT 



SYSTEM LABEL/USER BUFFER SECTOR 



NCREASIN 
DISC 
''ADDRE 



DISC RESIDENT BOOTSTRAP (2 sectors) 



SYSTEM PI RECTOR Y 

DISC MONITOR 
EXEC MODULES AND SUBROUTINES 
I/O DRIVERS 



CORE 
RESIDENT 
SYSTEM 
PART 2 



EQUIPMENT TABLE 
DEVICE REFERENCE TABLE 
INTERRUPT TABLE 



CORE 

RESIDENT 

SYSTEM 
EARL.3 



DISC RESIDENT EXEC MODULES AND 
SUBROUTINES 



DISC RESIDENT I/O DRIVERS 



DISC RESIDENT SYSTEM MAIN PROGRAMS 

AND THEIR SEGMENTS 

(JOBPR, LOADR, ASMB, FTN, ALGOL, .... etc.) 



EXEC MODULE DOUBLET TABLE 



CORE RES 



SYS.PART4 



DISC RESIDENT RELOCATABLE LIBRARY 



BASE PAGE SECTION OF CORE' Lesident 
RESIDENT SYSTEM ' [system 
(TRAP CELLS, CONSTANTS, C OMMUNICATION; LINKAGE) pART ] 

■ " ' " -— " ■ — _______ i — ___ — . 1 

» 

SPECIAL SYSTEM TRACK 




USER LABEL/SYSTEM BUFFER SECTOR 
USER DIRECTORY 



USER FILES AND PROGRAMS 




WORK AREA 



JOB BINARY AREA 



SPARE TRACKS (END OF DISC) 



•«<3~ j 



T = Starts on Track Boundary 
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DOSM "USER" DISC I AYOilT 



USER LABEL/BUFFER SECTOR 



USER DIRECTORY 



NCREASING 

DISC 
ADDRESS 



USER FILES AND PROGRAMS 



T 



3 SPARE TRACKS (END OF DISC) 
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"SYSTEM" DISC (LABEL SECTORS DESCRIPTION) 



SYSTEM 

LABEL 

SECTOR 



LB 



GEN. 
CODE 



SYSTEM 



— -*r-6- 



P^^jzr3&&r J *m CHECKSUM 
t> NOT USED* ..^k, 0F i_ 31 

7-31 32 



33-64 



^Jt^***^"*^''^^^ 



=7^*P7*»a* 



NEXT AVAIL. # BAD f ~NtXI - -^^^^^^•^•^^^^-:^^C-12^z^? 
/TK/SEC. I . TIWCKS-:a^SPARE.>i^^^ffi&M ^^g K^^ 



65 



66 



67 



68 - 96 



^^r^^^^^^^i^SK^^NQT-USED'-^^ 



»jB~3g'^>t«W>S^ 



ITIf 



97 - 127 



128 



USER 
LABEL 
SECTOR / 



LB 



DO 



GEN. 
CODE 



USER 
LABEL 



4-6 



_y*2 






CHECKSUM 
OF 1-31 



7-31 



32 






33-64 



NEXT AVAIL. 
/TK/SEC 



# BAD 
TRACKS 



NEXT 
SPARE 



JOB START 

TIME 



JOB 
NAME 



DATE 



65 



66 



67 



68-69 



70-72 



73-77 



ABORT 
DUMP PAR. 



POST-MORT 
DUMP PAR. 



ft CHAR. 
JOB NAME 



L.U. TABLE 9 WORD SAVE 



78-81 



82-85 



86 



87-95 



DEFAULT PS 

USER LABEL fc~£ 

96-98 






99-127 



128 



USER DIRECTORY 



user files and programs 
~*~ work area_~ \~ 
job "binary" area 



— — _ -4 - 



SPARE TRACKS (END OF DISC) 



INCREASING 

DISC 
ADDRESS 




SYSTEM 
BUFFER 
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•USER* DISC (I ABEL SECTOR DESCRIPTIO N) 



LB 



DO 



GEN. 
CODE 



USER 
1ABEL 



4-6 



; NOT USED 
7-31 



CHECKSUM 
OF 1-51 ■ 



32 



INCREASING 

DISC 

ADDRESS 



,* not used :-^~*^r 

33-64 



■ v . ^ «>»*.~-i-w/'r» I v*:riif. .. 



■V'-Jr-SW.,.. -i-yi,. 



USER 

LABEL 

SECTOR 



NEXT AVAIL. 



#BAD 
1BACKS_ 



65 



66 



NOT USED 



67 68-96 



.,.,„' .vf^3- 






97-127 



128 



ir i 



USER DIRECTORY 



-^-T" 



USER FILES AND PROGRAMS 



AVAILABLE SPACE 



3 SPARE TRACKS (END OF DISC) 
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SYSTFM STARTUP (PART 1 ) 
(EXECUTION OF CONFIGURED BOOTSTRAP) 




DISC RESIDENT BOOTSTRAP 




*TET 

l 



/ 



SYSTEM 
DISC 



f 









XECUTION ) 

X. ~^1 



BASIC BINARY LOADER 



4 ' ' 



DISC RESIDENT BOOTSTRAP 



A' > m; 



>■ ■ * 



SUPPLIED BOOTSTRAP AFTER 
CONFIGURATION 



77 



t; " , M 



i - i ' 



HIGH 
CORE 



LOW 
CORE 
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SYSTFM STARTUP (PART 2) 
(EXECUTION OF DISC RESIDENT BOOTSTRAP) 



SYSTEM 
DISC 




LJ 



! 




CORE RESIDENT .SYSTEM. (PART 4) 

CORE RESIDENT SYSTEM (PART 3) 

LEQJL -DRT^INI TABLE1 _ 

CORE RESIDENT SYSTEM (PART 2) 

"A, DISC MONITOR 

B. DISC MODULES 

LC, _J/0_DRIVERS_ J_ 

CORE RESIDENT SYSTEM (PART 1) 

... CBASE^PAGEl 



HIGH 
CORE 
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5YSTFM STARTUP (PART 3) 
(DISC MONITOR FIRST ENTRY) 




SYSTEM 
DISC 



1 



EXEC 
MODULE - 
OVERLAY 
AREA 



C 



EXECUTE 



BASIC BINARY LOADER 



$EX12 (IF DISC RESIDENT) 



$EX12 (IF CORE RESIDENT) 



CORE RESIDENT 
SYSTEM 



*■ $STRT 



$MDLD 




HIGH 
CORE 



LOW 
CORE 
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I 

I 



T 



EXECTUION 



^ 



O 



I 



SYSTEM STARTUP (PART H) 
(EXECUTION OF $EX12 EXEC MODULE) 




-fis** 



BASIC BINARY LOADER 



$EX12 EXEC MODULE 



-CD i 



$SYI_0; $TYPE 



CORE RESIDENT 
SYSTEM 



BAS_E_PAGE BORAGE TOR. SYSTEM JUFFER. 
$IDCD = "DA" 



HIGH 
CORE 



T 



"*i^*~™^ 



1 LOW 
CORE 
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■SjVSTFM STARTUP (P ART 5) 
(EXECUTION OF $TYPE FOR ":DATE" INPUT) 



r 



BASIC BINARY LOADER 



KEYBOARD 
INPUT 



JOB INPUT BUFFER 



$EX12 EXEC MODULE 




CORE RESIDENT \ 
SYSTEM J 



$TYPE 

I 

$SYI0 



*-$TYPE 



(:DA) 

$SYIO — *"$TEST — »-$JL0D 

l$SYI0-«-J (J°j) 
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SYSTEM STARTUP (PART fi) 
(EXECUTION OF $JLQD TO LOAD JOB PROCESSOR) 




SYSTEM 
DISC 



JOB 

INPUT 

BUFFER 




(execution") 



BASIC BINARY LOADER 



( 'rDATE VXXXXXXVH VM) 



USER 
AREA 



I/O DRIVER OVERLAY AREA 



EXEC MODULE OVERLAY AREA 



CORE RESIDENTS 
SYSTEM J 



$JL0D — a-DISCX — MJLOD 



DISCX 



$JLOD 



DISCX 



■$DISC 



$SYIO 



HIGH 
CORE 



MEMORY 
"""PROTECT 
BOUNDARY 



LOW 
CORE 



CSLIDE 13A.6: 



SYSTEM STARTUP (PART 7) 
(EXECUTION OF JOBPR TO UPDATE SYSTEM BUFFER SECTOR) 




SYSTEM 
DISC 



<4jQ i in £**>- 



n 



JOB 

INPUT 

BUFFE 




VEXECUTIONy 



BASIC BINARY LOADER 



(:DATE,XXXXXX,H,M) 



f* 



.DATE ROUTINE— I 



INTERNAL J28- WORD JB.UEFEB 



(JOB PROCESSOR) 



>4t»A,TOUir. '. " ' .i M M -i kS SaSB&JIsS 






I/0_DRiyER_OVERLAY_AREA 

$EX18 (I/O EXEC MODULE) 






CORE RESIDENT 
SYSTEM 



$M 



DLD 



~5^ 



.EXEC 



RETURN TO 
A DATE 
ROUTINE 
" IN JOBPR 



HIGH 
CORE 



MEMORY 
"""PROTECT 
BOUNDARY 



$IOCM 



$CIC 

LAST INTERRUPT 



LOW 
CORE 
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SYSTEM STARTUP (PART 8) 
(REPORTING OF DEFAULT USER DISC SUBCHANNEL AND LABEL) 




I 



ID 
O 
UJ 
X 

UJ 



BASIC BINARY LOADER 



JflELUEUT BUFFER. 



DATE ROUTINE 

-J t 

RETURN 

T 



(JOR PROCESSOR) 



■ Mran.^ -^ jiiinii Wi^ ii i i i iaJ T m i n m i h i m --in iniiira niT nr T T^'Tim-TTrii-mnirf-i — r- - n ' " 



I/O DRIVER OVERLAY AREA 



■*► $EX17 (:UD PROCESSOR)- 



$MDLD 



♦EXEC 



CORE RESIDENT] 
SYSTEM J 



DISCX 

\ 

$SYIO 



DEFAULT 
USER 
DISC 



HIGH 
CORE 



MEMORY 
^PROTECT 
BOUNDARY 



-I— 



BASE PAGE STORAGE FOR SYSTEM DRIVER 



I LOW 
CORE 
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OPERATIONAL DIFFERENCES FROM DOS 

A. System Startup 

1. Bootstrap rather than BBDL (at X7760). 

a. DOS procedure using BBDL. 

b. DOSM procedure using Bootstrap [SL IDES I 4A & I4B ] 

(I) Configure and execute. 

or (2) Configure, punch configured bootstrap, 
load configured bootstrap. 

c. No "FR" or "CO" entry statement as in DOS. 

B. NEW DIRECTIVES 

I . :OFF [ SLIDE 15] . 

a. Does not clear Job Binary Area. 

2. :!N r SLIDE t6A & 16B1 

a. Can prepare discs for use in DOSM that were 

formatted by other software 

b. DISC PROTECT OVERRTDE SWITCH must be "ON" 
to purge a protected Disc ( PC 1 = 1). 

3. :UD [SLIDES I 7A , !7 Bp. 

4. :DD [ SLIDE id . 

a. No SDUMP with DOSM; do not need! 

b. Source Disc for User Area is current user 
disc. 

5. :SS rsjJDFS 1QA. IQRl. 

a. Duplicate file handling 

6. Example Slides using the above directives. 
[ SLIDES 20A - 70R- 70C.1. 

C. Operational Difference Summary [SLIDES 2IA, 2IB, 
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PROGRAMMING DIFFERENCES FROM DOS 

A. New EXEC call to change user disc fSLIDES 22A. 22B, 22Cl 

1. :EJOB resets changes made. 

2. Error messages if incorrect SYSTEM GENERATION 

or SYSTEM PROPRIETARY CODE, but assignment still 
made. 

B. DOS/DOSM EXEC calls with negative request codes 
[ SLIDE 25A 1 . 

C. DOSM Disc I/O with EXEC calls [ SLIDE 23B H. 

D. EXEC calls difference summary [ SLIDE 24 ]. 

E. Other important points. 

1. If MP option not used the following are valid. 

a. All I/O instructions and HALT 

b. Base page modifications. 

c. Special interaction with DISC MONITOR (DISCM). 

2. LOADR is unaffected by :SS condition. File 
searches it initiates are for only current 
user disc . Order of scanning is: 

a. JOB BINARY (if any programs in it) 

b. USER FILES (If any given) 

c. PAPER TAPE (if specified) 

d. DISC RESIDENT RELOCATABLE LIBRARY 



[PAGE 9] 



BOOTSTRAPPING DOSM UP FROE DISC 



ANY HP COMPUTER 



TTY OR PUNCH 
SIO DRIVER 



DOSM DISC RESIDENT 
. BOOTSTRAP 
(TRACK 0, SECTORS 1 & 2 / 



TTY OR PUHO 
SIO DRIVER 



SUPHUtD 
BOOTSTRAP 



^ LOAD 

'using 

BFL . 



L CONFIGURATOR 

j UNCONFIGURED 
I BOOTSTRAP 



SWITCH 15 fcONFIGURl 
] 'WAS UP ' D ° SM B00TSTRAP 



LOAD USING 
BBL 




"^pTRE~R?sT^ nT 

/ 
t 

i 
i 



DOSM SYSTEM COMPUTER 



SUPPLIED 
BOOTSTRAP 



LOAD j 

_USING ! 
j BBL^.1 



i DOSM SYSTEM COMPUTER 



UNCONFIGURED 
BOOTSTRAP 



DOSM SYSTEM COMPUTER 



i) \ 



SWITCH 15 

► 

WAS DOWN 



EXECUTION OF 



DOSM DISC 

RESIDENT 

BOOTSTRAP 



CONFIGURATOR 



CONFIGURED 
DOSM BOOTSTRAP 



CONFIGURED DOSM 
BOOTSTRAP j 



EXECUTION OF 



DOSM DISC 
RESIDENT BOOTSTRAP 
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DOSM SYSTEM START-HP 




■ 


! 






> Y 


TURN 0?i 
A ' ' 
EQUIPMENT 











NSERTED IN 3 R 
RRECT, NOT 
CRN 



*\D 




^ '; ' >• C K 

PKOTCREADER 
HARDWARE 

REVIEW 
PRC"E3l!?E 



-0 



U <ILi 



EXECUTE 

303T2T?A= 
"G RRI','3 
SYSTEM U 



i-19 



DOS 1 .' 

■•;auual 



! 2 ,3 1 
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OFF DIRECTIVE 



PURPOSE; TO ABORT CURRENTLY EXECUTING USER PROGRAM OF 
SYSTEM OPERATION WITHOUT TERMINATING THE JOB, 

FORMAT: : OFF 

NOTES; 1. returns system to KEYBOARD MODE. 

2. CAN BE USED TO TERMINATE UNDESIRED 
LISTS/ EDITS/ DISC-TO-DISC DUMPS/ 
PROGRAM LOOPS/ LOADER OPERATIONS/ 
ASSEMBLIES/ AND COMPILATIONS. 

3. cancels any :DD/ :AD, or :PD directives, 

UNLESS A PROGRAM IS RUNNING/ IN WHICH 
CASE A PENDING :AD IS EXECUTED. 

4. MUST NEVER BE GIVEN DURING A PURGE 

(:PURGE directive) or following /E 

IN AN EDIT LIST. 
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INITIALIZE DIRECTIVE 



PURPOSE : TO LABEL OR UNLABEL THE CURRENT USER DISC, 

FORMAT: V IN, LABEL 

WHERE THE LABEL IS A SIX-CHARACTER NAME TO BE WRITTEN 
IN WORDS 4-6 OF THE LABEL SECTOR ON THE CURRENT 
USER DISC, A V IS ENTERED TO UNLABEL THE DISC. 
THE FIRST LETTER OF LABEL MUST NOT BE "CONTROL® " . 

NOTES : 1. IF THE CURRENT USER DISC IS ALREADY LABELED/ 

DOSM PRINTS THE FOLLOWING MESSAGE: 




LABEL XXXXXX (where XXXXXX i s 

EXISTING LABEL) 

OK TO PURGE? 

THE OPERATOR THEN ANSWERS "YES" OR "NO", 

2, :IN/*' EXECUTION PURGES ALL FILES ON THE 
CURRENT USER DISC AS FOLLOWS BELOW: 

A. LABEL PRESENCE CODE SET =0, 

B, FIRST AVAILABLE TK/SEC SET TO START OF 
USER AREA (iF USER DISC) OR START OF SYSTEM 
DIRECTORY TRACK +l'(lF SYSTEM DISC). 

C, SETS FIRST WORD IN DIRECTORY = TO INDICATE 

END-OF-DIRECTORY, 

D. * SET IN FIRST CHARACTER OF LABEL FIELD, 1 

E, SETS SYSTEM GENERATION CODE AND PROPRIETARY 

code = to that on SYSTEM LABEL SECTOR". 

F. GENERATES new checksum, 
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INITIALIZE DIRECTIVE - notes continued: 



3, :IN/NEWLB purges unprotected SYSTEM and 

MOVES ANY USER FILES DOWN TO LOW DISC 
IF THE CURRENT USER DISC IS LABELED 
"SYSTEM" AND IS NOT HARDWARE PROTECTED 

(i.e./ it was created with :DD/X directive). 

4, system generation code and system proprietary 
code are set equal to those in the current 

SYSTEM. 
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CHANGE USER DISC DIRECTIVE (PART 1) 



PURPOSE : TO CHANGE SUBCHANNEL ASSIGNMENT FOR THE CURRENT 
USER DISC. 

s'UDCV [labeQQVn]^ 

WHERE LABEL IS A six-character label or 
*IF UNLABELED DISC, 



AND N IS THE SUBCHANNEL NUMBER, 

NOTES ; 1. six basic forms are possible (PART 2). 

2, If the disc on subchannel #n has 
a SYSTEM PROPRIETARY CODE not equal 

TO "DO"/ THE ASSIGNMENT IS STILL MADE 
AND THE SYSTEM PRINTS THE FOLLOWING: 




DISC 
3, IF THE DISC ON SUBCHANNEL #N HAS 

A SYSTEM GENERATION CODE not equal 

TO THAT OF THE CURRENT SYSTEM/ THE 
ASSIGNMENT IS STILL MADE AND THE SYSTEM 
PRINTS THE FOLLOWING: 

DISC GEN CODE XXXX NOT SYS GEN CODE YYYY ERR POSS 



4, User disc subchannel assignments made 
by this directive are only temproary; 
the user disc subchannel assignment is 
reset to that specified during system 
generation at the end of each job, 

5, used immediately following :dd (disc dump) 

DIRECTIVE TO SPECIFY DESTINATION DISC. 
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CHANGE USER DISC DIRECTIVE (PART 2) 



EXAMPLE 



:UD 

(without label or 

subchannel) 



;lID,,n 
(no label) 



ACTION 



Interrogates the current user disc subchannel 
and prints its label on the system teleprinter: 

SUBCHAN = n 
1BL= label (or UNLBL) _ 



IF n is LABELED/ DOS-M PRINTS: 

LBL = label (or UNLBL) 

NO ASSIGNMENT IS MADE, 



:UD, label 

(NO subchannel) 



;UD, label, n 



:UD,\n 



:UD,*' 



THE 



DOS-M SEARCHES FOR THE label, STARTING WITH THE 
HIGHEST NUMBER SUBCHANNEL (DETERMINED AT SYSTEM 
GENERATION), If label is FOUND/ DOS-M MAKES IT 
USER DISC AND PRINTS: 

SUBCHAN 

IF "label IS NOT FOUND/ DOS-M PRINTS: 

DISC NOT ON SYS 



•""--- 



IF n IS LABELED WITH THE SPECIFIED label, DOS-M 
ASSIGNS n AS THE USER DISC. 

IF n IS UNLABELED OR HAS A DIFFERENT label, DOS-M 
PRINTS: 

LBL = label (or UNLBL) 
Operator can then reissure :UD/iabei,n with the 

CORRECT LABEL, 



IF n IS UNLABELED/ DOS-M ASSIGNS n AS THE USER 
DISC, 

IF n is LABELED/ DOS-M MAKES NO ASSIGNMENT AND 
PRINTS: 

LBL = label 



Assigns the highest number unlabeled disc as the 
user disc and prints: 

SUBCHAN 
If there j\re no unlabeled disc, DOS-M prints: 
DISC NOT ON SYS 



Hm***%*:*pwiK\.x_<w-^ , . 
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DISC-TO-DISC DUMP DIRECTIVE 

PURPOSE ; To dump onto another subchannel 

1. An entire Disc using iDD 

2. The System Area (including system buffer) 

USING iPD/X . 

3. All or specified files of the User Area 
(optionally assigning some new file names) 

USING 

:DD, UCfile 1 C,(file A) 3, file 2C,(file b)I1,.'.'. .J 

WHERE X SPECIFIES THE vSYSTEM AREA 
U SPECIFIES THE USER AREA 
FILE 1/ FILE 2/ ,.., SPECIFY THE FILES TO BE 

DUMPED 
FILE A/ FILE B, ,.,, SPECIFY THE OPTIONAL NEW 

NAMES FOR FILE 1/ FILE 2, , . 

NOTES : A, Renamed files may be intermixed with unchanged 

FILES IN 3. ABOVE, 

B, The destination disc must be specified by the 
:UD directive immediately following the :DD 
directive. For :DD, :DD/X the following 

:ud directive must be :ud/*,n where n is not 
the System Disc, 

C, When the destination disc for a :DD,U is a 
System Disc (other than current system), the 
user files are dumped in the user area following 
the System files, 

D, If files of the source disc will not completely 

FIT ON THE DESTINATION DISC/ THE SYSTEM WILL 
TRANSFER AS MANY WHOLE FILES AS POSSIBLE AND 

print: TRAC # TOO BIG, 
CSLIDE 181 



P URPOSE : 



FORMATS i 



SYSTEM SEA RCH DIRECTIVE (PARTI) 

TO SPECIFY A LIST OF DISC SUBCHANNELS TO BE SEARCHED 
BY SYSTEM FOR FILE NAMES OTHER THAN THE CURRENT USER 
DISC. 



:SS 



All active subchannels are searched in the following 

ORDER: 

1, Current User Disc Subchannel 

2, Highest active subchannel in system 

3, Next Highest active subchannel in system 



Lowest active subchannel in system 



:SS/NLn2,n3/, , 



All active subchannels (within n1,n2,n3,. . .list) 
are searched in the following order: 

1. Current User Disc Subchannel 

2. Lowest numbered active subchannel specified 
in n1/n2/n3/. . .list. 

3. Next Lowest numbered active subchannel 
specified in n1,n2/n3/. , .list, 



Highest numbered active subchanmel specified 

IN n1/N2/N3/. . .LIST, 



:SS,99 



Only the current user disc subchannel is searched. This 
is the default condition. every job starts out in this 
condition. 
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SYSTEM SEARCH DIRFCTIVF (PART ?) 
N OTE S ; T. This is an optional directive valid only if "YES" 

WAS RESPONSE TO ALLOW ;SS? QUESTION DURING SYSTEM 
GENERATION, 

2, The :SS condition set applies to all EXEC calls 
and directives that require a file search, 

3, Current User Disc Subchannel number is changed to 
the subchannel containing the file that initiated 
the file search, this is reported by system each 

TIME IT CHANGES WITH TTY PRINTOUT, SUB.CHAN = n 



if the job processor is in core (i.e. no other 
user program executing). 

4. if search does not find the desired file, the 

. Current User Disc Subchannel number is restored 
to its value before search. 

5. if search is interrupted before completion/ the 
Current User Disc Subchannel number will be on 
whatever subchannel number the system was searching 
when interruption occurred. 

6. :LIST/U DIRECTIVE DOES not stop on duplicate file 

names/ but continues searching and printing user 
directory. at completion/ the current user dlsc 
Subchannel is restored to number before this 
directive entered. 

7. More than one :SS condition may be set during a 
JOB. Each one set remains in effect until a new 

ONE IS ENTERED OR THE JOB IS ENDED, 

8, :SS CONDITIONS SET ARE NOT FOLLOWED BY RELOCATING 
LOADER (LOADR) OR TO DISC DUMPS INITIATED BY :DD 
DIRECTIVE, 
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INPUT :DATE*XXXXXXXXXX,H>M 



slID, ;DD, :OFF, ;SS, : IN DIRECTIVE EXAMPLE 

B»*%k+ "P ***** *"" ?ACk 




± F e>r4* (ic-f^/f 



@:DA, 19.OCT.70j 1 4*0 

SUBCHAN=1 

LBL=QQQQQ 

@ 

: J0B>EXMP1 

JOB EXMP1 19. OCT. 70 TIME=0840 MIN. 13.4 SECS. 










. t v *"'/ 






:UD,*,0 <*— « -&*e/wd *.**<! 

LBL=SYSTEM 

DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 

RE-ENTER STATEMENT ON TTY. 

@ "' 

MISSING PARAMETER > ^— -u~— ^V** ' *^ 

RE-ENTER STATEMENT ON TTY 



:OFF 



cfi'-tC 






fcn 



:UD 

SUBCHAN=1 

LBL=QQQQQ 



fiorr.*f ^ 



*Ti;at. 



4 * *;x.** *••*<• 



3E 9! 



:UD, SYSTEM, 

DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 



IV J- 



JUD 

SUBCHAN=0 

LBL=SYSTEM 

DISC GEN CODE 1013 NOT SYS GEN CODE 9000 ERR POSS 



: I N > * «4-— — -"" *■— « 
DOS LABEL SYSTEM 
OK TO PURGE? 
YES 



:UD 
SUBCHAN=0 

UNLBL 
@ 



>-" 



*vO 



yes / 
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"b; 



CVi*.c 



i PACK. *4 CO?K-*± Uttr O.'AC 






/y """b^C C<OTv^ 



««- 



checK*«* ^ Ul dn 






:UD*QQQQQ* l 

9 

:UD 

SUBCHAN=l 

lbl=q:qqqq 

@ 

J DDjX 

@ 

: UD***0 

@ 

:UD 

SUBCHAN=0 

LBL=SYSTEM 

@ 

LBL=SYSTEM 

@ 

:UD 

SUBCHAN=0 

LBL=SYSTEM 

@ ; • 

■ :LI>U 
MISSING PARAMETER 
RE-ENTER STATEMENT ON TTY . 

:LI*U, 1 *~^ * — * *" %s * 

NAME TYPE SCTRS DISC ORG PROG LIMITS B.P. LIMITS ENTRY LIBR. P-BIT 

SUBCHAN = M6T/4»A/6 **> %t*** "^»'*C- 4 a *»** f*'*t*J 

§ 
:SS 



Unce'"' 1 **■+ 



S«Mt~«** £**•"« * 






S«.v Sy$**-» Sti-a *•«■ *« ^c*;uc s<j^^m*(4 



JLIjU* l „ OT ^ 

NAME TYPE SCTRS DISC ORG PROG LIMITS B-P. LIMITS ENTRY LIBR. P-BIT 

SUBCHAN=0 

SUBCHAN=1 

XREF UM 0013 T023 000 12000 14750 01002 01036 

(ET1 SS 0001 T023 013 

WEOT UM 0002 T023 014 12000 12013 01002 01003 



12000 14071 
12000 12013 



£«c4 d«-<*oK S^rf*^ Se»*c/* 



*:OFF 

§ 

:SS*99 

@ 

NAME TYPE SCTRS DISC ORG PROG LIMITS B-P. LIMITS ENTRY LIBR. P-BIT 

SUBCHAN=1 

XREF UM 0013 T023 000 12000 14750 01002 01036 12000 14071 



*:OFF 

@ 

:UD 

SUBCHAN= 

LBL=QQQQQ 

@ 



i> 



-km. {s s4t" ■*■ 
Wc +«. Kow tun** «>"' 
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TO S-iJy ^b/Jtf, 2^0ry,^> 



Sys4**vv RtfUA4«A £*ck (Jcc*- 7;f-c. X/a^-*. 



SUBCHAN=1 
LBL=QQQQQ 
§ 
► :DD*U 

@ 

*> : UD* SYSTEM* 
XREF 
E0T1 
WEOT 
XREFR 
DISCM 
EXECS 
DVR0 5 
DVR31 
LIBRY 
DVR02 
DVR0 1 
DVR22 
LODR 
JOBP 
ASMBL 
ASMD 
ASM3 
ASM4 
ASM5 
FRTN 
FTN1 
FTN2 
FTN3 
FTN4 
ASM1 
ASM2 
SIOl 
BASC1 
BOOT 
FTNH 
EOF 
FSPCE 
RWIND 
D.00S 
TSRTS 
TSRTR 
CLEAR 
@ 

:UD 

SUBCHAN=0 
LBL=SYSTEM 
@ 
:LI*U*1 

NAME TYPE SCTRS DISC ORG PROG LIMITS B.P. LIMITS 
SUBCHAN=0 i-iuni 

S-rf o^ 0013 T&2A 000 12000 14750 01002 01036 
EOri SS 0001 T024 013 

WEOT UM 0002 T024 014 12000 12013 01002 01003 



l;** »**-' ^>««W 



3»v'U«J d u4 t^j *U--Ud 



ENTRY LIBR. P-BIT 
12000 14071 
12000 12013 



*:ABORT 

J OB ABORTED! 

END JOB EXMP1 RUN = 00H MIN. 52.2 SEC EXEC = 0000 MIN. 00.0 SEC 
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QEEBAI1PNAI D1FFFRENCE 







. — — —» 


CONDITION 


DOS 


DOSM 


SYSTEM START-UP 


Outputs the following: 

INPUT FR = FRESH; CO = CONTINUATION 


Does not output this 

message. Outputs 

INPUT :DATE,XXXXXXXXXX,H,M 

(H and M are omitted 

if system does not have 

Time Base Generation) 


:OFF Directive 


Does not exit. Must use : ABORT to 
terminate the current job. 


New Directive to abort 
without terminating 
current job. 


:DD Directive 


Does not exist. SDUMP program 
must be used to create backup 
copies on Mag. Tape 


New Directive to perform 
disc to disc dumps. 
Backup copy may be put 
on cartridge disc. 


i. 
:SS Directive 1 Does not exist. 

i 


New Directive to enable 
multi-disc file searching. 


: IN. Directive Does not exist. 

j Discs are not labeled. 


New Directive to label 
or unlabel discs . 


:UD Directive 


Does not exist. 


New Directive to change 
current user disc. 


System Recognition 
of Operator Attention 
by outputting * 


Following are valid entries at 

this time: 

:ABORT, :DN, :EQ, :LU, :TYPE, :UP 


Following are valid 
entries at this time: 
-.OFF, :PAUSE, :ABORT, 
:DN, :EQ, :Lli, :TYPE, :UP 


:JOB Directive 


Current time is always printed on the 
System Teleprinter and List device 
along with the job name and date. 
TBG is System requirement. 


Current Time is only 
printed on the system 
Teleprinter and list 
device when Time Base 
Generator is in system. 
TBG is an option. 
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OPERATI ON AL DIFf ERE N CE S UM M ARY" (PART ?.) 



CONDITION 


r 

DOS 


1 

j DOSM 




:EJOB Directive 


Not Applicable- 


i System resets :SS condi- 
tion to be only standard 
j user disc. 


System condenses User file. Only 


System condenses all user 






one User File Area. 


discs following :SS 
condition. 


Not Applicable 


User Disc subchannel 








assignment reset to stand- 








ard subchannel # unless 








standard is "NOT READY" 








or new cartridge has been 








inserted with different 








label. 


Message is printed on System Tele- 


Execution and Run times 






printer and standard List device with 


are not printed if the 






job name, execution and run times. 


Time Base Generator is 


1 




TBG is a System Requirement. 


not in the system. TBG 
is optional. 




:PROG Directive 


Not Applicable 


File Search for program 






Only one user area in system. 


specified follows :SS 
condition. User files 
are searched first, then 
system files. 




:RUN Directive 


Optional "time parameter" always 


"Time parameter" is 






used. TBG is System requirement. 


ignored if Time Base 
Generator is not in 
system. TBG is optional. 


Not Applicable . 


File search for User 






Only one user area in system. 


program follows :SS 








condition. 
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OPERATIONAL DIFFERF.HCF SUMMARY (PART 3) 



' " -' ' 

CONDITION 


DOS 

Requires that the operator inform sys- 
tem of the faulty tracks on a FRESH 
START-UP following the DATE directive. 


DOSM 


:TRACKS Directive 


Does not include this option 
because a record is maintained 
in the label sector on each 
disc for number of faulty 
tracks, the address of next 
spare track, etc . . . 


Reports track numbers that are faulty. 


Reports total number of 
tracks that have been re- 
placed by spares. 


: STORE Directive 


Checks User Area for duplicate file 
names. 


Checks all active subchannels 
(according to :SS condition) 
for duplicate file name, 
Store acually done on current 
user disc. 


One Sector = 64 words 


One Sector = 128 words 


;JFILE Directive 


Source file specified is in one user 
area. 


Source file specified may 
be on any active subchannel 
(according to :SS condition), 


:EDIT Directive 


Source file specified is in one user 

AREA. 


Source file specified may 
be on any active subchannel 
(according to :SS condition). 


Updated or new source file is stored 
in only one user area. 


If new file name is speci- 
fied, THIS FILE IS STORED 
ON SAME SUBCHANNEL AS OLD 
FILE. 


: PURGE Directive 


Files specified are only in one user 


Files specified may be on 
any active subchannel 
(according to :SS condition). 

All ASSOCIATED USER DISCS 
ARE REPACKED FOR EFFICIENTY. 

Use :IN,* to purge all user 

FILES ON A GIVEN USER DISC. 



rSLIDF. 21C3 



OPERATI ONAL DIFF ER£NI£-SiimB^lEAELia 



CONDITION 



:LIST Directive 



Directive 



DOS 



DOSM 



:SA or :S0 Directives 



:DATE Directive 



Dose not have P-BIT field for directory 

LISTINGS. 



User directory is only on one disc. 



Not Applicable 



Has all fields of DOS with 
additional field, P-BIT, Entry 
under this field will be "T" 
to indicate that the associated 
file is temporary and will be 
purged at :EJ0B if not stored 
with '.STORE. 



User directory listing has 
subchannel numbers preceeding 
user files on that subchannel, 



Source file specified is on one user 

AREA. 



Current user disc subchannel 
number is restored following 
:LIST,lf. 

Source file specified may be 
on any active subchannel 
(according to :SS condition). 



User files only on one disc. 



Called DISC 



Dump is to System Teleprinter (LU if 1) 



Any portion of disc(s) on system may 
be dumped. 



File specified may be on any 
active subchannel (according 
to :SS condition) 



Called SECTOR DUMP to distin- 
guish from :DD (DISC DUMP) 



Dump is to standard list 
device (LU #6). 



Dump any portion of Current 
User disc even if user area 
is on System Disc, 



HOURS and MINUTES entries are always 
meaningful. TB6 is system requirement 



If Time Base Generator is not 
present in system/ hours and 

MINUTES ARE SET TO ZERO. 
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CHANGE USER DISC EXEC CALL 
(GENERAL FORMAT) 



PURPOSE 



TO CHANGE THE SUBCHANNEL ASSIGNMENT FOR THE USER DISC, 



ASSEMBLY LANGUAGE 



EXT EXEC 



JSB EXEC 
DEF *+3 (or 4) 
DEF RCODE 
DEF LABEL 
DEF SUBCH 

RETURN POINT 



(Transfer control to DOS-M) 

(Point of return from DOS-M) 

(Request Code) 

(Disc Label) 

(Disc Subchannel; optional) 



RCODE DEC 23 
LABEL ASC 3, xxxxxx 
SUBCH DEC (0 to 7) 



(Request Code = 23) 
(Label = xxxxxx) 



FORTRAN 



IRCDE = 23 

DIMENSION LABEL (3) 

LABEL (1) = xx 

LABEL (2) = xx 

LABEL (3) = xx 

ICHNL = m (0 through 7) 

CALL EXEC (IRCDE, LABEL, ICHNL) 
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CHANGE USER DISC FXFC CALL -- FORM # 1 
(LABEL AND SUBCHANNEL SPECIFIED) 



CALLING SEQUENCE : 



JSB EXEC 


DEF *+4 


DEF RCODE 


DEF LABEL 


DEF SUBCH 


(Return Point) 


i 
i 

RCODE DEC 23 


LABEL ASC 3,xxx*xx 


SUBCH DEC n 



Transfer control to EXEC 
Define Return Point 
Define Request Code Location 
Define LABEL location 
Define Subchannel location 



23 for Request Code 

6 character disc label or 

n = -0-7 for subchannel # 



«*// 



_SYSTEOCTI0N 

Checks if subchannel n 
is labeled as specified 
in call (label name or "*") 



Match - Makes assignment 
and returns 



No Match - Prints Message: 
LBL = (label name found 
on subchannel n) 
or UNLBL if "*" 

xxxxx SUSP 
WHERE xxxxx is NAME OF 
EXECUTING PROGRAM, 



OPERATOR ACTION 



None Required 



a^-j»--i-Ajii'»^iak^g».i.tfi^iflr^w' «_»-..- a 



None Required 

1 , If correctly labeled disc on hand 
mount in drive and "ready" drive. 
Then enter :G0 for system to 

EXECUTE AT START OF EXEC CALL. 

OR ....... . 

2 , If NO PROPERLY LABELED D I SC ON 

HAND ; 

enter: : ABORT or :0FF 
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CHANGE USER DISC EXEC CALL - FORM # 2 
(ONLY LABEL SPECIFIED) 



CALLING SEQUENCE: 



JSB EXEC 


DEF *+3 


DEF RCODE 


DEF LABEL 


(return point) 

1 


1 

RCODE DEC 23 


LABEL ASC 3,xxxxxx 



Transfer control to EXEC 
Define return point 
Define request code location 
Define label location 



23 for Request Code 

6 character label or "*" 



SYSTEM ACTION 



Searches for label or "*" 
disc starting with the 
highest subchannel number 

Match - Makes assignment 
and returns 



No Match - Prints Message: 
DISC NOT ON SYST 

xxxxx SUSP 



Where xxxxx is name of 
executing program, 



OPERATOR ACTION 



None Required 



None Required 



1, 



2, 



If prop erly l ab e l ed disc ojuhmd : 

MOUNT IN DRIVE AND "READY" DRIVE, 

Then enter :G0 for system to 

EXECUTE AT START OF EXEC CALL, 

OR 
If nq appropriately la be led pi sc 

on hand : 

Enter: : ABORT or iOFF 
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DOS/DOSM GENERAL PURPOSE EXEC CALLS WITH NEGATIVE REQUEST CODES 



REQUEST 
| CODE 


FUNCTION 


CALLING SEQUENCE 


1 

i -i9 

1 


BASE PAGE STORE 
(STAB, I) 


LDA "Value to store" 

LDB "Destination Address" i 

JSB EXEC 

DEF *+2 

DEF RCODE 

(return with B = former value +1) 



-20 



To load and start execution of a 
program whose directory entry 
is in locations 141-153 OCTAL 



RCODE DEC - 19 



Store Directory Entry of Desired 
Program in Locations 141-153B 

JSB EXEC 

DEF *+2 

DEF RCODE 

(return) 



-21 



To initialize TBG (If in system) 
for .1 second timed interrupts 



RCODE DEC - 20 

JSB EXEC 
DEF »+2 
DEF RCODE 
(return) 



RCODE DEC - 21 




To execute an I/O Instruction 



LDA "I/O Instruction" 

JSB EXEC 

DEF *+2 

DEF RCODE 

(return) 



RCODE DEC - 22 
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GENERAL CALLING SEQUENCE; 



DOSM DISC I/O WITH EXEC CALLS 
(Absolute Disc Addressing) 



JSB EXEC (transfer to EXEC) 

DEF RTN (define return address) 
, DEF RCODE (see below) 

DEF CNTLW (see below) 
vDEF BUFFR (define buffer address) 

DEF BUFFL (define buffer length) 
«. DEF TRCK (define track #) 
^DEF SECT (define sector #) 
RTN (return point) 












i 



S> ': 



6* 




RCODE 



+1 (read) 
+2 (write) 



-1 (read) 
-2 (Write) 



CNTLW 



2 
3 



DISC AREA ADDRESSED 



' "work area" on SYSTEM DISC only, 
system checks for legality of 
TRCK/SECT in call. 
•> A^g.t Af*x <>-> Cap t 



-3 



"any area" on SYSTEM DISC , 
system does not chfck for 
legality of TRCK/SECT in call. 



"any area" on CURREN T USER DISC . 
system does not check for 
legality of TRCK/SECT in call. 



"any area" on CURRENT JOB FILE 
(JFILE) DISC, system does not 
check for legality of TRCK/SECT 
in call. 



NOTE: system will halt (with T-REG. =102031 octal) 
if disc protect override switch is "OFF" (down) 
and request made to write on a sector than is 
flagged protected (PCI=1). 
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*??u^ 









<*-?w 



_ K 



^/srrcu* - £ 






to 



CAfrc^ 



'JLv 



Cur*-*** - -„? 



I 




&cs/?Re"r 




t/sex. 




2>zsc 


SOjich A"*se<- 


3£fc 


Sexec* 


"fce* 


RTtf 


T>ei- 


/Z&gThj 


l>e7- 


Curc<^ 


**be* 


3*»n/t 


*^<=*^ 


aonc 


>e> 


t>TKU 


Ibc? 


"Ds^cr 









/?r/v/ 



? scti>e ^^1* J 







Op y &° 



W 



DOSM DjSC X/o OJiTrt E;0£C CAULS 
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EXEL£ALLSJU£EEBENCLil!MMAffit 



EXEC CALL 



Execution of 

"JSB EXEC" INSTRUCTION 



FILE READ/WRITE 



WORK AREA LIMITS 



DOS 



Causes Memory Protect violation 
interrupt, Location 5 executed which 
is JSB $CIC. $CIC then transfers 
control to EXEC. 



File is referenced with respect to 
only one User Area on disc(s). 



Work Area always on same disc. 



Program must first call WORK AREA 
STATUS EXEC call if consecutive tracks 
are reouired because some tracks 
within Work Area may be faulty, 



PROGRAM SEGMENT LOAD I User and System directory one area 
I of disc(s), 



| SEARCH FILE NAMES 
I TIME REQUEST 



One User and System directory to 
search, 

Time set in Time array is always 
available, 



D0SM 



Same as DOS when Memory Pro- 
tect option is used, If no 
MP option, EXEC is entered 
directly when JSB EXEC is 
executed. 



:SS condition is followed in 
searching for referenced file 
If unsure as to presence of 
correct user disc, should 
first use CHANGE USER DISC 

EXEC CALL WITH ONLY LABEL 
SPECIFIED, 



Work Area is on SYSTEM DISC 

THAT IS ACTIVE (I.E., BOOT- 
STRAPPED IN) 



Program does not have to 
worry about faulty tracks in 
thf. Work Area; System handles 

AUTOMATICALLY, NEED ONLY 

use WORK AREA STATUS call to 
check if enough are available, 

Current user disc and System 
directories searched for 
referenced segment, 

:ss condition followed when 
User directories are searched 



If Time Base Generator not 
in System, all values in 
time array are set to 0. 



CSLIDE 2*n 



IV. 



NSTALLATION 



A. Introduction to System Generation. 

1. Binary tapes needed [ SLI PES 30 A, 30B], 

2. Preliminary Considerations 
a . Med i urn of I np ut 

( 1 ) Paper tape . 

(2) Magnetic tape (restrictions with 
FORTRAN IV in 8K) . 

(3) Comb i nat i on 



b. 



c. 

d. 



Core size [ SLIDE 31] -- GENERAL ( Pro jecture '# I ) 

(1) Speed of System Operation needed. 

(2) Core Resident versus Disc Resident 
EXEC Modules and I/O Drivers. 

(3) System Modules size breakdown [ SLI DE 32] 
(P rojecture #2 ) . 

a. Minimum System Analysis using v 
s I i des 31 and 32. 

Particular needs for given application. 

System and User Disc subchannel declaration. 

(I) More efficient (time wise) if System 
and User Discs are on different 
drives, depending on what System is 
doi ng . 

Other System Discs considerations. 

(I) If both generated so that linkage and 
DISCM are in same place, then user 
main programs LOADED on one system 
would "RUN" and be compatable with 
the other. Location cf EXEC entry 
in DISCM must be same; # links must 
be enough ; Etc. . . 

[PAGE 10] 



f. Hardware required for Generation. 
Starting System Generator 

a. S 1 Configuration - loading Generator. 

b. All equipment to be used "ON". 

c. Disc Drive for Generated system "READY". 

d. Disc Protect Override Switch "ON". 

e. Starting Generator (S.A. = 100 octal). 

(1) Switch 15 DOWN for Straight Generation . 

(2) Switch 15 UP only for User Disc Formatting 

Brief description of the four PHASES and ability 
to restart at any one at 100 octal. 



B. System Generation Procedure and Example 
I. Initialization Phase [ SLIDE 40A ]. 

a. Responses to questions about the System 
(in general) to be generated. 

b. System Generation Code - maximum 4 decimal 
positive digits. Written in Label Sector 
of System Disc. 

# Sectors/Track - Actually # Sectors/ Physical 
track which is 12 for low density disc. 

System Disc Size - actually # cylinders. 

e. First System Sector - System uses first 
3 sectors on track of System Disc. 

f. 2114 question - only for DMA considerations 
(only one DMA Channel available on 2II4B). 

g. Program I nput , ' LI brary Input questions - 
Unimportant whether PT or MT entered here 

(1) MT may not be used for FORTRAN IV in 8K. 

(2) DF also valid entry for disc file input. 
(SIO driver for IOMEC available later). 



c. 



d. 



[PAGE I I] 



h. Parameter Input question - only applies to 
PARAMETER INPUT PHASE. 

Program Input and Parameter Input Phases 
f SLIDE 40BH . 

a. Input device selected via S.R. switches 0-1. 

00 2 - PROGRAM INPUT 
I0 2 - LIBRARY INPUT 
0I 2 - TERMINATE LOADING 

b. Restrictions 

(1) DISCM should be loaded first for 
intersystem compatab i I i ty . 

(2) Main Programs (like FTN) must be loaded 
prior to segments (like FTN0I, 

FTN02, . . . etc. ) 

(3) If generating 8K system with FORTRAN IV 
no Compilers, or Assembler may be loaded 
at this time. (Must be loaded using 
LOADR during System operation). 

c. If undefined externals exist (message printed), 
may load module forgot by setting S.R. 
accordingly as in a. above and pressing 
"RUN". 

d. During PARAMETER INPUT PHASE, be sure to 
declare other routines ($SRCH, $LBL, etc..) 
core resident too if certain EXEC modules 
are declared core resident. Generator will 
not f I ag if omi tted . 

e. LINKAGE QUESTIONS 

(1) #SYSTEM LINKS - only used by Core Resident 
System . 

(2) #USER LINKS - only used by User Programs 

(3) To make DISCM start at 2000 octal 
(page boundary) respond with 177 and 
500 respectively. 

[PAGE 12] 



c. 



3. 



f. Switch 15 must be up for Subroutines 
(indented two spaces) and entry points 
(preceeded by "*" ) to be printed in memory 
a I I ocat I on listing. 



Disc Loading Phase (class fbllows Xerox of Generation). 
TOPIC 



[SLIDER [SLIDE] 

MAIN PROJECTOR AUXILIARY PROJ ECTO 



a. Links AP- 

b. Loc. 4-Start of Links-AP- 

c. Core Res Prog & Links-AP- 

d. Equip. Table AP- 

e. DRT + Int. Tables AP- 

f. Disc Res. Exec Mod. AP- 

TABLE 

g. Disc Res Exec. Mod. AP- 

h. Disc Res. I/O Drivers-AP- 

i. Disc Res User Prog. AP- 

j. Value of A.-Reg. at end (do on slide 40J ) 

k. Listing of :EQ & : LU [SLIDE AP-5] 

Formatting User Discs or Cartridges [ SLI DE 41] . 

I. Example printout fSLIDE 421. 



-AP6- I 3 

,AP-2 AP-14 

,AP-3 AP-14 

,AP-4 -AP-14 
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EES_KEBDED_EQR_SYSIEtl_fiEtl 



2NJEABL11 



PROGRAM(S) 



SYSTEM GENERATOR 



# TAPES 



DISC MONITOR 1 
(Core Resident 
System) 



EXECUTIVE MODULES 1 
and SUBROUTINES 



I/O DRIVERS 



1 PER 

Driver 



JOB PROCESSOR 



I RELOCATING LOADER 



COMMENTS 

Operates in SIO Environment, therefore the following SIO 
Drivers may be needed: Teletype/ Photoreader, Punch (if SIO 
DUMP to be used), and Magnetic Tape. Generator contains DISC 
I/O driver internal to itself, therefore, no SIO DISC DRIVER 
needed, 



Always made Core Resident by Generator, Good practice to 
load as first program for System Compatability between programs 
loaded on other Systems. 



Must be included in System Generation. 
Contains $EX01 - $EX20 EXEC modules and Subroutines $LBL, 
$SRCH, $ADDR, ASCII, DUMRX. All EXEC modules are program 
type 1 (System Disc Resident), buy may be made System Core 
Resident during generation (program Type 0). 

CAUTION: If certain EXEC modules are made system core resident, 
their associated subroutines must also be declared 
core resident. 



(IOMEC DISC Driver) must always be included. It is 
declared program type (System Core Resident) and 
must not be redeclared. 

One of these drivers must be included. Both are 
declared program type (system core resident). 
The one to be used as System Teletype must not be 
redeclared as dlsc residnet, dvr05 is shorter 
in core requirements. 



All other Drivers are declared program type 4 (Disc Resident 
I/O Driver) and may be Redeclared program type if desired. 



DVR31 



DVR05 
DVR00 



Must always be included in Generation. 
Resident, 



Must always be Disc 



Does not have to be included in System Generation, but if not 
included no programs could be relocated into core image 
absolute form by the system that is generated. Declared 
Program Type 3 (User [Iain) and may not be made Core Resident. 
Must always be Disc Resident, 



"SLIDE 30A: 



SLJ^EEDED-EP-B-SYSIEBLGEMEBATION (PART 21 



PROGRAM(S) 



# TAPES 



COMMENTS 



EXTENDED ASSEMBLER 



HP BASIC FORTRAN 
COMPILER 



! HP ALGOL COMPILER 



HP FORTRAN IV 
'' COMPILER 



CROSS REFERENCE 
TABLE GENERATOR 



LIBRARIES 



ANY USER PROGRAMS 
TO BE MADE A 
PERMANENT PART 
OF SYSTEM 



Does not have to be included in System Generation, 
One tape is the Main Program (Type 3) and six tapes are segments 
(Program Type 5). The Main Program (ASMB) must be loaded prior 
to its segments, Must always be Disc Resident. 




Does not have to be included in System Generation, 
One tape is the Main Program (Type 3) and four tapes are 
segments (Program Type 5), The Main Program (FTN) must be 
loaded prior to its segments, Must always be Disc Resident, 



Does not have to be included in System Generation, 
One tape is the Main Program (Type 3) and one small tape. is the 
only segment (Program Type 5), The Main Program (ALGOL) must 
be loaded prior to the segment, Must always be Disc Resident, 
Requires 16K minimum core, 



Does not have to be included in System Generation, 

One tape is the Main Program (Type 3) and 18 other tapes are 

its segments (Program Type 5), The Main Program (FTWO must 

be loaded prior to the .1.8 sf.gmrnt*. must always be dlsc 

Resident, 



Does not have to be included in System Generation, Delared 
Program Type 3 (User Disc Resident Main). Must be Disc 
Resident. 



The libraries included during System Generation will depend 
on the particular system that is being generated and will vary 
accordingly. Factors that will help determine are: 

Is EAU to be used, 

Is FORTRAN IV Compiler to be incorporated into 

system. 

Is plotting equipment to be used. 



1, 
2. 



3, 



Same conventions must be followed in segmentation, User main 
must be loaded prior to segments etc, Library programs must 
be declared type 6 or 7. 



NOTE: If the FORTRAN IV Library is to be included in an 8K 

SYSTEM/ CERTAIN RULES MUST BE FOLLOWED: 

1, The SYSTEM MUST be GENERATED without 
ANY COMPILERS OR AN ASSEMBLER, 

A MAGNETIC TAPE SIO DRIVER CANNOT BE USED WITH DSGEN . 



2, 
3. 



THE COMPILERS AMD ASSEMBLER MUST BE LOADED INTO 
THE SYSTEM DURING OPERATION (USING THE LOADER), 



CSLIDE 3083 



DOSM GENERAL CORE IftYOUT 



PAPER TAPE LOADER (BBL) 



PROTECT 
E N ABLE 
AREA 



JOB INPU T BUFFER (36 DECIMAL WORDS) 



f MEMORY 
<j PROTECT 
[BOUNDARY 



DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 

•USER "COMMON" AREA — (OPTIONAL) 






DISC RESIDENT I/O DRIVER 
■OVERLAY AREA (OPTIONAL) 



MEMORY 
PROTECT 
BOUND' T" 



■;/ 



! M .? f 



DISC RESIDENT EXEC MODULE 
■OVERLAY AREA (OPTIONAL) 



EXEC MODULE TABLE (2 WORDS/DISC RESIDENT EXEC MODULE) 



INTERRUPT TABLE <i word/channel form 6 to highest) 



DEVICE REFERENCE TABLE ci word/entry) 



EQUIPMENT TABLE m words/entry) 



CORE RESIDENT EXEC MODULES 

AND 

I/O DRIVERS 



532 _ 



40 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 



_USERJB.P J _ LINKAGF 

SYSTEM B.P. LINKAGE- 

SYSTEM B.P. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRUPT LOCATIONS 



LSLIDE 31: 



SYSTEM SOFTWARE SIZE BREAKDOWN ("A" VERSIONS) 



PROGRAM 


LENGTH 


LENGTH 


EXTERNAL 


NAME 


(OCTAL) 


(DECIMAL) 


ROUTINES 


DISCM 


2515 


lW 




$EX01 


62 


50 


$ADDR 


$EX02 


50 


40 


$ADDR 


$EX03 


35 


29 




$EX04 


315 


205 


ASCII 


$EX05 


156 


— — 110 


■™ $SRCH 


$EX06~- 


37 


31 


$ADDR, $SRCH 


$EX07 


157 


111 


$ADDR 


$EX08 


143 


99 


$ADDR 


$EX09 


261 


177 


ASCII 


$EX10 


156 


110 





$EX11 


164 


116 


$SRCH 


$EX12 


172 


122 




$EX13 


342 


,226 


ASCII 


$EX14 


360 


240 


ASCII 


$EX15 


272 


186 


ASCII 


$EX16 


133 


91 




$EX17 


373 


251 


$LBL 


$EX18 


510 


328 





$EX19 


320 


208 


$LBL 


$EX20 
$LBL 


306 
73 


198 
59 


ASCII 




$SRCH 


304 


196 




$ADDR 


15 


13 




ASCII 


72 


58 




DUMRX 


64 


52 




DVR00 


553 


363 




DVR01 


314 


204 




DVR02 


202 


130 




DVR05 


250 


168 




DVR10 


135 


93 




DVR12 


527 


343 i 




DVR15 


325 


213 




DVR22 


634 


412 




DVR23 


566 


374 




DVR30 


252 


170 




DVR31 


501 


321 




JOBPR 


10463 


4403 




LOADR 


7032 


3610 





[SLIDE 32: 



DQ SM SYSTEM GE NERATION EXAMPLE 
("A" VERISION TAPES USED) 



SYS GEN CODE? 

9000 

SYS DISC CHNL? 
\A 

# SECTORS/TRACK? 
12 

SYS DISC SIZE? 

■200 

# DRIVES? 
1 

FIRST SYSTEM TRACK? 



FIRST SYSTEM SECTOR? 

3 

SYS DISC SUSCHNL? 
1 



XNXTIALl SATroM PKfc££* 



USER DISC SUBCHNL? 
1 

TIME BASE GEN CHNL? 
12 

IS 2114? 

NO 

LWA MEM? 
37677 

ALLOW :SS? 
YES 

PRGM INPT? 
FT 



LIBR INPT? 

PRAM INPT? 
TY 



[SLIDE «: 



*EOT 
*EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
*EOT 
♦EOT 
*EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦EOT 
♦ EOT 
♦EOT 
♦EOT 



pRO&1*AlA XKXPuT P«^ e 



NO UNDEF EXT5 



ENTER PROG PARAMETERS 



SEX01 >0 
SEX02>0 

■SEX06>0 
SEX1 1#0 

►$EX17*0 
SEX 18*0 
$ADDR*0 
$LBL*0 

►£SRCH*0 
/E 



PA*MA£T6* xkap^t ?K**S 



if SYSTEM LINKS? 
177 

if USER LINKS? 
40 9 



CSLIDE '40B1 



SYSTEM 



DISCM 

*SCXC 

*$STRT 

*$LDEX 

*EXEC 

*SDISC 

*$IDL1 

*SMDLO 

*$RQER 

*$JLOD 

*SMOVE 

♦STYPE 

♦ S5SYI0 

*$BFND 

*$EFAD 

*SABRT 

*$WAIT 

*SETEQ 

*SBLO? 

*SCIC3 

♦SAVES 

*$CLER 

*$OPER 

*ERR0 1 

*ERR03 

*ERR04 

*ERR0 5 

*ERR0 6 

*.LUCHK 

*SDMA 

*SMBSY 

*SLDVR 

*RQEQT 

*DRIVR 

*ERRTN 

*IO.40 

*SGDTK 

*DISCX 

* • • RRL 

*DEF04 

*DEF19 

*DEF20 



01634 
01 634 
04160 
041 54 
02214 
3400 
0351 1 
03020 
02635 
03744 
03361 
03426 
04165 
04267 
02507 
04010 
3244 
03345 
03177 
01714 
03563 
04044 
02212 
02653 
02657 
02661 
02663 
02665 
02553 
03214 
03207 
03143 
02576 
02700 
0263,1 
02521 
03130 
031 17 
04243 
02445 
04302 
04303 



"Drsc UAt)iM6 pukss 
i 



/Core Re&x-D 






■ 



SEX01 

*$EX01 

SEX02 

*SEX02 

SEX0 6 

*$EX06 

SEX1 1 

*SEX1 1 

$EX17 



04314 
04314 

04376 
04376 

04446 
04446 

4 505 
04505 

04671 



T 



cslide ma 



*SEX : 17 


04671 


SEX18 


526/1 


*$EX1 8 


526^1 


SADDR 


57 7/1 


* SADDR 


05774 


SSRCH 


601 1 


*SSRCH 


0601 1 


*SCMPR 


06266 


SLBL 


0631 5 


*LBLIO 


06354 


* I SLBL 


06336 


*LBLMV 


06330 


*CHSUM 


06315 


*MESSG 


06372 


DVR05 


06410 


* I . 5 


06410 


*C05 


06464 


DVR31 


06660 


* I • 3 1 


■ 06660 


*C.'31 


06743 



~I>15C U>W>T^<c> FKA&6 (c©N*r^ 



(' 



CoRG REsrbeisir 






* EQUIPMENT TABLE ENTRY 

,U*DVR05*R 
»13*DVR0 1 
-14^DVR31 >R^D 

16>DVR02 

22.»DVR22>D 

/E 



BOlLb £QT T/S^l£ 



* DEVICE REFERENCE TABLE 

„_1 = EQT //? 
1 



.2 


= 


EQT 


//? 


3 








-3 


= 


EQT 


//? 


3; 








4 


= 


EQT 


#? 


4 








"S 


= 


EQT 


#? 


2^ 








<6 


= 


EQT 


#? 


l\ 








' 7 


= 


EQT 


#? 


-fc 


= 


EQT 


//? 


/E 









'Bott.ts T>fVT T/SQu£ 



CSLIDE 40D: 



* INTERRUPT TABLE 




BUTLT> XNTSRRWr "7AT&L£ 



EXEC SUPERVISOR MODULES 



T>ISC LOK&ZH& ?**££ (Com^T) 



SEX0 3 

*$EX03 

$EX04 

*SEX0 4 
ASCII 
*CNDEC 
*CNOCT 

SEX0 5 

*$EX05 

SEX0 7 

*$EX07 



SEX0 8 

*SEX08 

SEX0 9 

*£EX09 
ASCII 
*CNDEC 
*CNOCT 



07567 
07567 

07567 
07567 
10104 
10104 
101 10 

07567 
07567 

07567 
07567 

07567 
07567 

07567 
07567 

100 50 
1.00 50 
100 54 






SEX10 

*$EX10 

SEX12 

*SEX12 

SEX13 

*SEX13 
ASCII 
*CNDEC 
*CNOCT 

SEX14 

*$EX14 
ASCII 
*CNDEC 
*CNOCT 

SEX 15 

*$EX15 
ASCII 
*CNDEC 
*CNOCT 



07567 
07567 

07567 
07567 

07567 
07567 
10131 
10131 
10135 

07567 
07567 
10147 
10147 
10153 

07567 
07567 
10061 
10061 
10065 



* 



CSLIDE 40ET 



SEX16 07567 
*$EX16 07567 



X>XSC ^OADr^Gt "PUkSE C^ ^' 1 ") 



SEX19 07567 

*£EX19 07567 

SEX20 07567 

*SEX2fl 07 567 



ASCII 
*CNDEC 
*CNOCT 


10075 
10075 
10101 


I/O DRIVER 


MODULE 


DVR01 

* I • 1 
*C.01 


10241 
10241 
10313 


DVR02 

*I .02 
*C02 


10241 
10241 
10320 


DVR22 

*I .22 
*C22 


10241 
10241 
1 100 1 






LWA SYS 1 107 5 



FWA USER? 

12000 

USER SYSTEM PROGRAMS 



LOADR 12000 

*LOADR 12000 



JOBPR 


12000 


*JOBPR 


12000 


AS MB 


12000 


*ASMB 


16 522 


*?ASCN 


13700 


*?A5MB 


12554 


*?BNCN 


14510 


*?BPKU 


15326 


*?CHOP 


12646 


*?CHPI 


15610 


*?DCOD 


15616 


*?ENDS 


1 5230 


*?ERPR 


15150 



1 



CSLIDE 40F3 



*?MSYS 

*?getc 

*?MOVE 

*?MSYM 

*?RLUN 

*?AFLG 

*?LSTL 

*?LUNI 

*?RFLG 

* ? Z 

*?ASM1 

*?LABE 

*?OKOL 

*?ORRP 

*?PNLE 

*?SETM 

*?SUP 

*?LPER 

*?PERL 

*?LOUT 

*?LTFL 

*?DRFL 

*?LTSA 

*?LTSB 

*?ORGS 

*?CNTR 

*?TSTR 

*?ASII 

*?IC5A 

*?FLGS 

*?BFLG 

*?LFLG 

*?TFLG 

*?X 

*?MESX 

*?ASCI 

*?LINC 

*?LINS 

*?LIST 

*?LUNP 



15667 

15654 

13437 

14775 

16375 

1 6430 

14717 

16436 

16 42 5 

1644 6 

13371 

1340 7 

1530 7 

1460 3 

16443 

15674 

15303 

15306 

15271 

15336 

1 5275 

16433 

1 5560 

15561 

1530 1 

15370 

16434 

164 52 

15146 

16422 

16423 

16424 

16426 

16445 

12 505 

16451 

151 10 

14765 

14653 

1 6440 



"X>ISC .LOADXh/G PHASE (cc'wt) 



f 



C 



1>I sc Res ro C: *VT 
SECrr^Ni 



) 



\ 



*?OPLK 


12600 


*?OPER 


15640 


*?PKUP 


1 5321 


*?PLIT 


15406 


*?PNCH 


13632 


*?PRNT 


15033 


*?RSTA 


13105 


*?LWA 


16444 


*?"RDSC 


16401 


*?WEOF 


16021 


*?WRIF 


16102 


*?L6FL 


16432 


*?SEGM 


12 541 


*?SYMK 


13 506 


*?V 


1 5633 



[SLIDE 40G: 



*?ARTL 


1 547 P. 


*?LST 


1 527 4 


*?PLIN 


16435 


*?PCOM 


1511 2 


*?SECT 


1 6420 


*?NEAU 


12443 


*?HA3 8 


15347 


*?XRFI 


12 540 


ASMBD 


1 7 1 20 


*ASMBD 


17 442 


ASM31 


17 120 


*ASMB1 


17366 


*?LITI 


20030 


*?CMQ 


17 560 


*?INSR 


17 726 


*?HA3Z 


17527 


*?ENP 


17662 


*?EXP 


17645 


ASMB2 


17120 


* AS MBS 


17351 


*?ART 


20021 


*?BREC 


1747 5 


*?LKLI 


20535 


*?SKPR 


17441 


*?SPCR 


17444 


AS MB 3 


17 120 


*ASMB3 


17630 


AS MB 4 


17120 


*ASMB4 


17366 


*?INS? 


17 541 


ASMB5 


17120 


*ASMB5 


17351 


FTN 


12000 


*%WLIC 


13042 


*%FTN0 


12000 


*%WPRN 


12735 


*%ERRR 


12701 


*%RDIS 


12557 



Disc LoJKaxrtt r^se Ccon't) 



c 



Disc ftesx. 






t 



t 



*%WDIS 


12244 


*%SEGN 


1222 4 


*%WTRA 


12236 


*%WSEC 


12237 


*%RTRA 


12347 


*%RSEC 


12350 


*%RBFA 


12352 


*%LUN0 


1220 3 


*%LUNI 


12204 



[SLIDE 40H3 



*%LUNP 
*%NAMA 
*%RTYP 
*%WLIN 
*%WP AG 
*%TILT 
*%RPSI 
*%WDSI 
*%WOUT 
*%RBFW 
*%LABL 
*%CONA 
*%ENDP 
*%WDLU 
*%RDLU 
*%RFLG 
*%WBFW 
*%WBFA 
*%HEDN 
*%DUP8 
*%NXDV 
*%NELM 
*%STYP 
*%LGO 

FTN01 

*%FTN1 
/SREAD 
*%READ 
*%JFIL 
*%RDSC 
-OPSY 

*.OPSY 
DUMRX 
*£LIBR 
*£LIBX 

FTN02 

*%FTN2 

FTN03 

*%FTN3 

FTN0 4 

*%FTN4 

7.WRIT 
*%WRIT 
*%WRIF 
*%WBUF 

FAD SB 
*.FAD 



1220 5 
12226 
12227 
13017 
13043 
130 7^1 
13044 
130 56 
12334 
12623 
12733 
12734 
13105 
12241 
12346 
12554 
12341 
12232 
13010 
12373 
12402 
12352 
12433 
12202 

13127 
16550 
21241 
21241 
21707 
21663 
21774 
21774 
22034 
22034 
22062 

13127 
13741 

13127 
15117 

13127 
13702 
17515 

17700 
17577 
17 7 7 7 

20213 
20213 



TXSC JkO&fcxNG Pl4/\9c (com^t) 



/x>rsc 



SCTtON J 



\ 
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*.FSB 


20222 


♦ OPSY 


20363 


*.OPSY 


20 363 


• FLUN 


20 42 3 


*.FLUN 


20 423 


• PACK 


20 AAA 


*.PACK 


20444 


DUMRX 


20560 


*£L1BR 


20560 


*SLIBX 


20606 


• ZRLB 


20644 


*. ZRLB 


20 644 


DLDST 


20705 


*.DLD 


20705 


*.'DST 


20715 



♦SYSTEM STORED ON DISC 



T> /J . ftfe 





6 



1* ': 

06 1 60 1 li0O 6CI til 



II 

ill- 



II 

|^|0 
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FORMATTING USER DISCS OR CARTRIDGES 
PURPOSE ; To format a USER DISC or CARTRIDGE anytime a new 

DISC IS ADDED OR AN OLD SYSTEM DISC IS TO BE 
REUSED AS A USER DISC, 

WHAT SYSTEM DOES ; Creates an Unlabeled Disc ready for 

use in DOSM System by 

1, Writing new Label Sector on sector with 

a. First two words as 0/DO 

b. Generation Code # entered by operator 

c. Three label words as *Y, ST/EM 

d. # bad tracks as 

2, Writing new bootstrap on sectors 1 and 2 

3, Clearing all PCI and DCI on all sectors 
OPERATION PROCEDURE ; 

1. All equpment on. "READY" Drive, 

2. DISC PROTECT OVERRIDE SWITCH "ON". 

3. Load Configured System Generator (DSGEN) 

INTO MEMORY USING BBL. 

4. LOAD ADDRESS 100 octal. 

5. Switch 15 "UP". 

6. PRESET and RUN. 

7 Answer requests printed on TTY. 

8. System Generator halts with T= 102007 at end. 
Press "RUN" to do another Disc (with switch 15 
still "UP") OR put switch 15 down and press "RUN" 
to begin SYSTEM GENERATION proper, 
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FORMATTING USER DISCS EXAMPLE 



SYS GEN CODE? 

.9000 

SYS DISC CHNL? 
1 A 

# SECTORS/TRACK? 
12 

USER DISC SU3CHNL? 



TURN ON DISC PROTECT OVERRIDE 



- PRESS RUN 




USER DISC SUBCHNL? 
1 



} 






£A&TRO>6*r 



SYS GEN CODE? 

9000 

SYS DISC CHNL? 
14 

# SECTORS/TRACK? 
12 

SYS DISC SIZE? 

U DRIVES? 
1 



FIRST SYSTEM TRACK? 



FIRST SYSTEM SECTOR? 

■iiiMiml|jJi 3 " 

SYS DISC SUBCHNL? 
1 



USER DISC SUBCHNL? 




am<> P&6&&*At& "Rum* 



TIME BASE GEN CHNL? 
12 



IS 2114? 
NO 



LWA MEM? 
37677 



ALLOW :SS? 
YES 



PRGM INPT? 
PT 



LIBR INPT? 
PT 



CSLIDE i\?J 



37700- 
37634- 



MEMORY 

PROTECT 

BOUNDARY 



1024 



7567 

7533 

7515 
7506 

736! 



4314 



1634 
1 002 
5 32 

40 



CORE MAP FOR DOSM SYSTEM GENERATION EXAMPLE (1610 



PAPER TAPE LOADER (BBL) 



-.PROTEi 
vENABU 

Jarea 



JOB INPUT BUFFE R (3 6 wo rds ) 

DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 



USER COMMON AREA — (OPTIONAL) 



-I 2000 



DISC RESIDENT I/O DRIVER 
OVERLAY AREA 



DISC RESIDENT EXEC MODULE 
OVERLAY AREA 



EXEC MODULE TABLE (28 words) 



INTERRUPT TABLE (W words) 



DEV^ 

EQUIPMENT TABLE (85 words) 



CORE RESIDENT EXEC MODULES 

($EX0l, $EX02, $EX06, $EXII, $EXI7, $EX I 8, $ADDR, $SRCH, $LBL) 

AND I/O DRIVERS (dvr05, dvr3D 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

($CIC, EXEC, . . . .etc) 



USER B.P'. LINKAGE 



_SYSTEO . P L LINKAGE 

SYSTEM B.P, COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRU D T LOCATIONS 
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EQUIPMENT TABLE ENTRY FORMAT 



WORD 
1 
2 
3 

5 

6 

7 

8 

9 

10 

11 

Al2 

13 

15 
16 
17 
BITS 



J Available 

For 

Driver 

Temporary 















CONTENTS 




















Driver "Initiation" Section Address 




Driver "Continuation" Section Address 


D 


R 




Unit # 


Channel # 






Av 


Equipment Type Code 


Status 








(saved for driver use) 


(saved for driver use) 


Request Return Address 


Request Code 


Current I/O Request Control Word 


Request Buffer Address 


Request Buffer Length 




1 _J 


Temporary or Disc Track # 


1 0's IF 
! core- 
1 resident 


Temporary or Starting Sector # 


Temporary Storage for Driver 


Upper Memory Address of Main Driver Area 


Upper Memory Address of Driver Linkage Area 


Starting Track # 


Starting Sector # 


iL 


11 


12 


12 


11 


10 


9 


8 


7 


6 


5* 


4 


5 


2 


1 





1 



D = 1 if DMA channel required. 
R = 1 if driver type is core-resident. 
Unit # May be used for sub-channel addressing. 
Channel # I/O select code for device (lower number if multiboard 
interface.) 



Av 



- Unit not busy and available 

1 - Unit disabled (down) 

2 - Unit busy 

3 - Unit waiting for an available 




/this FIELI 
1 SET BY 
channelK SYSTEM 



Status - Actual or simulated unit status at end of operation. 

(Driver must set this field) 
Equipment Type Code - Identifies type of device and associated software 

driver. Assigned equipment type codes in octal are: 



00-07 



Papter Type Devices 



00 Teleprinter 

01 Punched Tape Reader 

02 High Speed Punch 
05 Teletype (System) 



10-17 



iit Record Devices 



10 Reserved for Plotter 

12 Line Printer 

15 Mark Sense Card Reader 



20-37 Magnetic Tape/Mass Storage and other devices 
capable of both input and output. 



22 3030 Magnetic Tape 
31 Moving-Head Disc 

For equipment type codes 1 through 17/ odd number indicate input devices 
and even number indicate output devices (except 05, which is both input. 
Iand output). 
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DEVICE REFERENCE TABLE FORMAT 



Each entry in this table requires only one word in memory. 
The value of each entry (decimal number, 1-63) associates 
a Lo g i cal Unit Number with an Equipment Table Entry for 
the System in the following manner: 



SEQUENCE 






IN 


LOGICAL 




MEMORY TABLE 


UNIT # 


FUNCTION 


1 


1 


System Teleprinter 


2 


2 


User Mass Storage 


. 3 


3 


System Mass Storage 


4 


H 


Standard Punch Device ! 


5 


5 


Standard Input Device \ 


6 


6 


Standard List Device j 


7-63 


7-63 


Any Device j 



INTERRUPT TABLE FORMAT 

Each entry in this table requires only one word in memory 
and is associated with each i/o channel in the computer 
(Starting with location 6) which can cause an interrupt. 
Each location in this table has an entry value. Memory, 
locations are associated in consecutive increasing order 
with an i/o channel, table values are zero for an i/o 
channel not requiring interrupt. i/o channels requiring 

INTERRUPT CONTAIN THE START ADDR ES S QL IHE EQ UIPMENT TABLE 

Entry of the associated device, 
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FXFC MODULE DOUBLET TABLE FORMAT 



(TWO WORDS PER DISC RESIDENT EXEC MODULE) 



WORD 
#1 



# sectors m <';</- 



15-11 



EXEC MODULE ID # 



10-0 



1 



WORD 
#2 



START TRACK # 



15-8 



START SECTOR # 



7-0 



LSLIDE AP-4II 



SYSTEM DIRECTORY 1 ISTTNG FOR DOSM GENERATION EXAMPLE 



NAME TYPE 


SCTRS 


DISC 


ORG 


PROG LIMITS 


B-P. LIMITS 


ENTRY 


LI BR. P-! 


SUBCHAN=1 




















SEX03 


XS 


0002 


T00 1 


01 1 


07567 


762 4 


00732 


00733 


75 67 


7 62 4 


SEX04 


XS 


0004 


T001 


013 


07567 


101 76 


00732 


00 741 


07567 


1017 6 


SEX05 


XS 


000 2 


T001 


01 7 


07567 


07745 


00732 


00733 


07567 


07745 


SEX07 


XS 


0002 


T001 


019 


07567 


07746 


00732 


00 73 3 


07567 


07746 


SEX08 


XS 


0002 


T001 


021 


07567 


07732 


00 732 


00 733 


07567 


7 732 


SEX09 


XS 


0003 


T001 


023 


07567 


10142 


00732 


00763 


07567 


10 142 


$EX10 


XS 


0002 


T002 


00 2 


07567 


07745 


00732 


00733 


07567 


07745 


SEX12 


XS 


0002 


T002 


004 


07567 


07761 


00732 


00733 


07567 


7 7 61 


SEX 13 


XS 


0004 


T002 


006 


07567 


10223 


00732 


00754 


07567 


10223 


SEX14 


XS 


000 4 


T002 


010 


07567 


10241 


00732 


00751 


07567 


10241 


SEX15 


XS 


0003 


T002 


014 


07567 


101 53 


00732 


00763 


07567 


101 53 


SEX16 


XS 


0002 


T002 


01 7 


07567 


07722 


00732 


00733 


07567 


7 722 


SEX19 


XS 


0003 


T002 


01 9 


07567 


10107 


00732 


01000 


07567 


10 10 7 


SEX20 


XS 


000 3 


T002 


(??2 


07567 


10 161 _ 


00732 


M2&L— 


. ,fl756Z. 


I01.&Z .., . 


DVR01 


DR 


00 3 


T00 3 


00 1 


10241 


10 5 5 5 


01000 


01002 


10241 


10 555 


DVR02 


DR 


0003 


T003 


00 4 


10241 


10443 


01000 


01002 


10241 


10443 


DVR22 


DR 


JWA15 




007 


10241 


110 7 5 


01000 


01002 


_J02 41 


1 1075 


LOADR 


UM 


00 32 


T003 


012 


12000 


21032 


01002 


01 42 5 


12000 


2 1032 


JOBPR 


UM 


0038 


T00 4 


020 


12000 


22463 


01002 


01 414 


12000 


22463 


ASMB 


UM 


0023 


T00 6 


010 


12000 


1 7120 


01002 


01 362 


1 6522 


1 7 1 20 


ASMBD 


US 


0004 


T0 7 


009 


1 7127 


1 7647 


01362 


01363 


1 7442 


1 7 64 7 


ASMB1 


US 


0006 


T007 


01 3 


1 7366 


20542 


01362 


01 424 


1 7366 


20542 


ASMB2 


us 


0007 


T007 


019 


1 7345 


20550 


01362 


01 410 


1 7351 


20 550 


ASMB3 


us 


0003 


T008 


002 


1 7473 


17 7 71 


01 362 


01363 


1 7630 


1 7771 


ASMB4 


us 


0004 


T008 


005 


1 7366 


20027 


01362 


01371 


1 7366 


2002 7 


ASMB 5 


us 


0006 


T008 


009 


1 7345 


20 42 5 


01362 


1404 


1 7351 


20425 


FTN 


UM 


0006 


T008 


015 


12000 


13127 


01002 


010 4 7 


12000 


13127 


FTN01 


us 


0031 


T008 


021 


13254 


22120 


01047 


01 502 


1 6550 


22120 


FTN02 


us 


0025 


T0 10 


004 


13254 


21027 


01047 


01356 


13 741 


21027 


FTN0 3 


us 


0024 


T01 1 


005 


13254 


20600 


01047 


01277 


15117 


20 600 


FTN04 


us 


0025 


T012 


00 5 


1 3254 


20 7 50 


01047 


01360 


13 702 


20 7 50 


LIBRY 


LB 


01 47 


T01 3 


007 















EQUIPMENT TABLE LISTING 


LOGICAL UNIT TABLE LISTING 


: ew 


:LU 


EQT 01 CH 11 DVR0 5 R U0 S0 


LU01 EQT0 1 


EQT 02 CH 13 DVR0 1 U0 S0 


LU02 EQT03 


EQT 03 CH 14 DVR31 D R U0 S0 


LU03 EQT03 


EQT 04 CH 16 DVR02 U0 S0 


LU0 4 EQT0 4 


EQT 5 CH 22 DVR22 D U0 S0 


LU0 5 EQT02 





LU0 6 EQT01 




LU0 7 EQT0 5 
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MEMORY DUMP FOR DOSM SYSTEM GENERATION EXAMPLE 



CORE DUMP* 000004-007566 



*00000 

10«^0 

: *0fc«..r.;0 

A 00 030" 



11453? 
11453?? 
11 4 53? 



-000040 
000050 
000060 
000070 



000100^ 
0001 10 
0001 20 
000130 

"000140 

000150 
000160 
0001 7 
070200 



177700 
17 7 7 75 

PI 000 5 
000017 
037633 
"000000 



114532 
11453? 
1 14 53? 
177/66 
±777 76 

00000 6 

00003 7 



114533 
U_4532 
114 53? 



11453? 
11453? 
11453? 



11433? 
114532 
114532 
i 1453 2 



Yl'4'5'32 
114532 
H4532 
114532" 



1H^32 

U4 532 

T14 532 



1 14 532 



177767 177770 17 7 7 7 1 177772 1/7773 

177777 000000 0000JPU 000002 000003 

'laW(^07'"~lJ'0l^«T0''"''000'9ri"" 000012" 00 00 21" 

QMP77 ' W&\77 0*0377 177400 003777 




17///4 

00 W 4 
TO01-5 / 

17 77:**/ 



7A f Ap ceu 



;T^iar< 



000000 

0000 
000000 
0^34 03 
000046 
013000 



__0 & 
000 9! 1 

^^Mi in n iifrw— 

00 000 

00 000 
000000 

000 001 

000 



000000 



000001 
00000/J > 



000000 



000000 
000000 
000000 



jCEzni 



000000 

0000 f6) r 



00001? 

0000~00~ 

037634 

00 00 00 

0000 00" 
000000 
0037 7 
00 00 00 



00 000 
000003 

00 0000 
000000 

000000 

060307 
00002 6_ 
"013001 



000000^ 

¥13000 

00 0000 
000000 
00 000 

000001 

f 



_00 030 
"0U0033" 
0000 00 
00 0000 

0000 00" 

000001 
_0010 0_5 

321450" 



kHH'j 
fr» / 3 6 Q 

M 

"affc n'*;' m m" : ' 
033<H<3 

000000 



0J002JA 
000? 20^ 



007366 
'■'00737 fi 



_0fl 7 3 6 7 
00 7 37 7 



00 7 37 
00 7 4 



007361 
007371 
00 74 i J" 



007362 
007372 



007363 
007373 



7364 
007374 



000930. 
000240 

00 250 
000260 



000000 

177777 

00 073?' 

0000 



000000 

Q77771 



000000 

003327 



000000 



00000 
0000 00 
"0 000 16j 



001000 

^00001 



010241 

0000 



J 

002024 



012000 
010463 



000000 

000000 

000O00_ 
00 1P02 
004 1*9. 



00001*0 

000000 

00 7 567 
01633 

000000 



000H0 / C 
00/3 6b^ - jE6 

007 37 b" AT 



EQT TAfcLt 



00V000 
177//7 
0102 41 
000 06 
000^00 



00J0270 
0003 00 
000310 
0.0 9ft? 
00 J ,30' 
000340 
^00 35 

;00036 

1000370 
J000 4 0_0 
•00 '041 
00 4 20 
000 4 30 
000 4 40 
000 4 50 
000 4 60 



000470 
000500 
0005 10 
000 520 
PI0053.0 
000540 
'000550 
000560 
000570 
000 600" 



04 61 0? 

"0?0000~ 
04 4 4 56 

_0_36164 
04 1 120" 
000000 
041000 
03X502 
033403 
030 4 71 
00 0000" 
000003 
050521 
036137 
0431 14 
000000^ 
000000" 
177771 

00 

00332 7 

1 1 45 3? 
30 20 

'0040T0 
002653 
003143 

"00 24 45 



042) 1 7 

"036173 

03106? 

000 000 
"0 51000" 
037501 
036137 
050 1 13" 

000000 

_027117_ 
000000 

000004 
50 4?J 
000000" 
4 34 00 
037514 



02J_f50 
"000723 
020000 
04_6J |_1_7_ 
036146 
051503 

0000 00 

¥52400" 
000312 

00 00 

000002 
044456 
"037522" 
036137 
052516 



50521 
41 4 56 
036164 
_04050 4_ 
"000000 
047000 
037502 
036137 
001534 
027067 

000000 

000001 

031461 

046125" 

000000 

044400 



5052J 

03T46f 

000000 

051000 

04 523" 

036137 

4710 3 

00000 T 

177610 
030040 



000000 

000005 
020 000 
047000" 
037514 
036137 



050 421 
"02W00 
041456 
036155 
04 6B"0 2" 

000000 

047000 
037 503 
02004 
00 0000 

000000 
037515 
"036137 
051524 

000000 



H44456 

"036173 

031062 

000000 
¥20000" 
037501 
036137 
044 1 IT 
2 tt 4 
00000** 



W0¥PT" 

000000 

051531 

WWM" 
046000 
03 7 5 22 



314 6J 
"0'f/'0/2 4 
20 # Vi 
163202 
"036137 
051 bib 
8 ii? vHl 
0OT000 
2^1-14 
0000*0 

050521 
4 6 4 00 
037W1 
036137 
5 1 6" tf 2 



System 
Vo 




4 2101 

000000 

177750 

000CT0 

00 000^ f 

Htmnnnnp 



000000 
00 
00 00 00 
00 6 407" 



000000 
0000 30 
000000 
01 ?0 




000000 
00 
0000""pr"l 



¥02635 

00 32 4 4 
002657 

002576 
'00430? 



0016:54 
003744 

3345" 
002661 
002700 
00 4 3 03 



004160 
003361 
"003177 
002663 
002631 



If 



000000 

003463 
\77777 

000 



00 00 00 

00000U 

X7 7 7 77 

"000 00 PI 



0W/3D2 

00 

U77777 



004154 
003426 
001 714 
002665 
0025?! 



02214 
804J 65 
"00 3563" 
002553 
003130 



00 3 4 00 
k) 4 267 
4 44" 
0032H 
0031 17 



W 3 b 1 1 
0025W7 
W22T2 
003207 
004^43 



"DISCtA g«T 
POXKt 



000610 
000620 



004446 

000000 



000000 
000000 



000000 
000000 



J 00 43 J A 

00 00 
004671 



4 3 7 6 
000000 
005 2, 64 . 




004505 



000000 

000000 
•0Hfl'fl'M 



000^30 
00™. 
00 650 
J000"6i60 
0006 70 
000700 
£00 71 Q~ 



0R?2?2 
004305 
004312 
004135 
004131 
004146 
320 4 



002637 

001736 

004313 
„„„.„.„ 

004132 
004147 

Wg'gi 3 



004?62 

001726 

004310 

00 4005" 

004133 

003607 

^322fl 



4 151 
001723 
004311 
0040 24 
004134 
002213 
32 36 



017 4 6 
004300 
004274 
04136 
004270 
003743 
"003003 



4 034 
004301 
004 150 
00 4 035' 
004275 
103575 
{005774 



0V-4 125 
00 4337 
00 4 126 
004137" 
00 413A 
003325 



W fe 
1"' 00 
JT0232T 
"¥¥43"0 4"' 
00427? 
004127 
00"427 7 
00 414 5 
024 6 3 



^^ 










006toil 00o2o6 
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£>I&C R45iX>EA^r X/o T>Rlt/<?^ 8,^. t'VMAGe 



000720: 

iSJ2L2Zi 

000740 
000 7 701 



354 

i0 6 6 6,fl. 



006336 



006372 105774 006330 006315 0M641* 006464 






000000 
000000 
00000 

i a n 



000000 
R00000 
C*00000 

"000000" 



00)0 00! £U\<*?A\ IflHWtM 



00 1010 
00X0? 0? 

001030: 
0010_40 J 

001 050 T 
001 060 x 
00 1_070 : 

001100?" 
0011 10* 
001.120* 

00 It 30 V 
001 1^0: 
0J>l 11 50 : 
Mll60« 
001 170 J 
00JJ 00 5 

001 2X0: 

001 220 : 
001_230: 
00 J 940: 
001250: 
001260 5 
^** : 
00io00 t 
001j510« 

001320:" 
001330? 
00 1340 s 
001350: 
001360: 

00 i_37 ^ s 

001 4 00":" 
001410: 
0014 20: 
001 430 1 r 
001440: 
001 450: 
001460: 
001470: 
001500: 
00 1510 • 
001520: 
001530: 
00T540i 
001550: 
001560: 
001570: 
00tPft0: 
001. u j 0: 



'01 640 x 
0X650: 



2 1 2 3 
015442 
020431 
021237 
020 4 46 
01 4645 
022263 
015041 
01 4054 
01 4 060 
013157 
013627 
0204 26 

2062*4 
013141 
01.5755 
015570" 
015432 
01 57 56 
022265 
022271 

01 4432 
017 6 22" 
015104 
017157 
^ 16426 
016372 

221 77_ 
"022200 
013104 
021541 
0iyf55 
020441 
020777 

02 0353 
017661 
017077 

01 71(33 
013267 
2 2034^ 

T447I6 
120315 

14 2703 

14 630 5" 

125240 

120240 

120240 
1202^0^ 
T202T0 
1 20240 



015342 
0157 54 
020432 
015623 
0204 4 7 
020453 
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CSLIDE AP-W: 



V. 



INTERNAL SYSTEM ORGANIZATION 



Format for Disc Files 

(1) Absolute (Core Image) [ SLIDE 43 3. 

(2) Relocatable [SLIDE 44]. 

(3) ASCII Source Statements [SLI DES 45A, 45B ]. 

(4) ASCI I or Bi nary Data. 

a. System simply reserves space - does not 

set Initial ft I e contents to any value (s). 
Disc Layout for Generation Example 

TOPIC 



Overall Disc Layout 
System Label Sector 
Disc Resident Bootstrap 
System Di rectory 
Core Res. Sys. (#2') 
Core Res. Sys. (#3) 
Disc Res. Programs 
Core Res. Sys. (#4) 
Core Res. Sys . ( # I ) 
User Label Sector 
User Di rectory 



MAIN 


AUX. 


PROJECTURE 


PROJECTURE 


50 




51 


AD-I \ 


p 50 


AD-I \ 


50,52 


AD-I — i^AD-3 ^ 


50,53 


AD-3 — ^AD-10 


50,54,55 


AD- 1 


50,56 


AD-10— *-AD-24 


50,57,58 


AD-25 


50,58 


AD-26 — e-AD-27 


50,59 


AD-28 


50,60,61 


AD-28— *~AD-29, 



Detailed Description of System Base Page Communication 
Area. (Found in Appendix A of Operators 1 Manual). 

Description starts on next page, f S I i des AP- I J 

— " ' i i r t V w 

(General Core Layout) and fAP-6^( Low Core of Memory 
Dump) will be used to relate values where possible. 
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DOS-M BASE PAGE LOCATIONS 



LOCATION (S) TYPE CONTENTS 

3 -- Start address for System 

Start-up (branched to indirect 
by Disc Resident Bootstrap 
following loading of Core 
Res i dent System) . 

4-37 -- JSB NJ where N is a Base Page 

Location containing the Centra 
Interrupt Control ler ($CIC) 
address. 



40 


DEC 


-64 


( 177700) 


41 


DEC 


-10 


( 177766) 


42 


DEC 


-9 


( 177767) 


43 


DEC 


-8 


( 177770) 


44 


DEC 


-7 


( 177771 ) 


45 


DEC 


-6 


( 177772) 


46 


DEC 


-5 


( 177773) 


47 


DEC 


-4 


( 177774) * 


50 


DEC 


-3 


( 177775) 


51 


DEC 


-2 


( 177776) 


52 


DEC 


-1 


( 177777) 


s^ 


._ DEC - ■-—■ 




1 


(0) 


54 


DEC 


( 1) 


55 


DEC 


"2 


* ("2 V 
(3) 
(4) 


5 6 
57 


■ ■■"' "" * UhU 
DEC 


A 


60 


DEC 


5 


(5) 


61 


DEC 


6 


(6) 


62 


DEC 


7 


(7) 


63 


DEC 
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8 

1 


(10) 



LOCAT 1 ON 


TYPE 


CONTENTS 


64 


DEC 


9 


(II) 


65 


DEC 


10 


( 12) 


66 


DEC 


17 


(21 ) 


67 


DEC 


64 


( 100) 


70 


OCT 


17 


( 17) 


7 1 


OCT 


37 


(37) 


72 

7-*—- 


o o o 

i 


77 


(77) 


74 


- — . . — i 77 

377 


( 1 77) 
(377) 


75 


OCT 


177400 


( 177400) 


76 


OCT 


3777 


(3777) 


77 


OCT 


177700 


(177700) 
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LOCATION 



LABEL 



CONTENTS 



100 



UMLWA 



Last word address of user available 
memory. Will always be one less than 
contents of location 123. 



JBINS 



Start TRACK/SECTOR of job binary area 
=0 if job binary area not assigned. 
= - I if this area overflows during 

compilation or assembly. 
= TRACK/SECTOR at end-of -d i sc for 

area ass i gned . 



02 



JBINC 



Current TRACK/SECTOR of job binary 
area. Only set by compilers or 
assembler using this area. 



03 



TBG 




CLOCK 



CLOCK+ 



Time Base Generator I/O Channel 
address. Will be if TBG not 
on system. 

Minutes part of System Time Clock 

Tenths of seconds part of System 
T i me CI ock. 




06 



CLEX 



Minutes part of execution Time Clock. 
Bit 15 is set "ON" to turn this 
c I ock of f . 



07 



CLEX+I 



Tenths of seconds part of Execution 
T i me CI ock. 



CXMX 



Maximum allowable execution time. 
Set by :RUN Directive time parameter 
or to 5 if not gi ven . 



V 



IPAGE 17] 



5 *4 -t~*> to 



LOCATION 



LABEL 



CONTENTS 



I I I 



BATCH 



Logical Unit '# of Batch Input 
Device. Set by : BATCH . Di rect I ve. 



12 



SYSTY 



Logical Unit # of System Teletype. 



DUMPS 






S 

VV 



v* . y 






'ft 

114 



,r V s ) 



SYSDR 



Abort/Post Mortem dump flags. 

Bit 15 Abort dump flag. 

Bit Post mortem dump flag. 

Bit will be on if condition set. 

These bits will be set by :ADUMP 

and :PDUMP Directives and cleared 
by either their execution, :OFF 
Directive, or new :JOB Directive. 

System Directory start TRACK/SECTOR. 
Set to where system is declared 
as starting during generation. 



15 



SYSBF 



System Buffer TRACK/SECTOR. Since 
always on track boundary, sector 
part w i I I a I ways be 0. 



I 17 



120 



21 



22 



23 



124 




SECTR Number of I og i ca I sectors per disc 

track. 



Start Address of Equipment Table. 

Number of entries in entire Equipment 
Table. Each entry is 17 words. 

Start -address- of Logical Unit Table. 

Number of entries in Logical Unit Table 



JBUF Start address of Job Input Buffer. 

JFILS Start TRACK/SECTOR address of source 

file. Set by execution of :JFILE 
Di rect i ve . 
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LOCATION 



LABEL 



CONTENTS 



25 



JFI LC 



Current TRACK/SECTOR address of source 
file. Updated as Compiler or Assembler 
accesses the source file. 



126-140 



RONBF 
RONBF+ 



RONBF+10 



Multi-purpose II word buffer used by 
system when user program is executing. 
Some uses are: 

(1) Saving of two 5 word user File 
directory entries to increase system 
efficiency when user program is run- 
ning on only one subchannel. System 
looks here first for Directory entry 
before searching Disc Directory. 

(2) Contains actual parameter valves 
(PI,P2,...) following :PROG, and 

: GO d i rect i ves . 

(3) Information is passed to $EX20 
(Parity Error Processor) by these 

I ocat i ons . 



141-153 



EXPG 



EXPG+10 



Directory Entry for currently executing 
USER program. For MAIN programs having 
segments: The first 2 1/2 words will 
always be those of the MAIN program's 
Directory entry (File Name in ASCII) 
with the remaining 8 1/2 words equal 
to the segment currently executing 
Directory entry information. 



154 



55 



DISCO 



SYSSC 



Bits 11-15 (Disc Data Channel select 

code). " """ ' , 

iU*fr 6<Uo 

Bits 0-10 (Last Track on System). fS*- 

System Disc Subchannel number. Will 
always be equal to S.C. bootstrapped 
down from. 
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LOCATION 



¥ 156 



LABEL 



SCCNT 



CONTENTS 



Number of Subchannels on System -I. 



157 



UDNTS 



Next TRACK/SECTOR address on Current 
User Disc, 



60 



SYNTS 



NextYRACK/SECTOR address on System 
Disc, Will always equal the start of 
Work Area. 



16 



CUDSC 



Current User Disc subchannel number 



62 



CRFLG 



Current Disc request flag. ( for 
System Disc; ^0 for Current User 
Disc). DVR3I always clears on 
completion of Disc request and 
examines on entry to see what disc 
to access. 



163 



CUDLA 



Current User Disc TRACK/SECTOR 
address last accessed. Only used 
by DVR3I . 



64 



SDLA 



System Disc TRACK/SECTOR address 
last accessed. Only used by DVR31. 



65 



CUM ID 



Computer identification code.. (^0 i f ' v 
computer is 2II4B thus only having one. 
DMA channe I ) . 



166- 170 



DBUFR 



System^ Di s.c .Request Parameter Buffer. 

DBUFR = TRACK/SECTOR 

DBUFR+I = BUFFER ADDRESS 

DBUFR+2 = NUMBER OF WORDS 

(Set by System prior to Disc I/O for 

DVR3I to use). 
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LOCATION 



LABEL 



CONTENTS 



171-173 



UBUFR 



Current User Disc Request Paramenter 

Buffer. 

UBUFR = TRACK/SECTOR 

UBUFR+I = BUFFER ADDRESS 

UBUFR+2 = NUMBER OF WORDS 

(set by System prior to Disc I/O 

for DVR3I to use) . 



74 



TSONE 



Last referenced TRACK/SECTOR address + 
Set by DVR3I. Could be used by User 
program accessing the WORK AREA to 
see what next available TRACK/SECTOR 
address i s . 



175 



GUDSC 



Default User Disc Subchannel number. 
Always follows System Disc Subchannel 
number when Default User Disc is on 
same subchannel as System, (like when 
:DD executed), otherwise it stays where 
started W.R.T. Bootstrapped System. 



76 




77 



SYSCD 



JFLSC 



System Generation Code. 

Current Source File Subchannel number 
Set by : JFI LE Di recti ve. 



200 



DISCL 



User label TRACK/SECTOR address . 
= if Current User Disc is not on 
System Disc. If Current User Disc 
is on System Disc this Disc address = 
System Buffer Sector address. In- 
crementing this Disc address by one 
sector always gives the start of the 
User Directory TRACK/SECTOR address 
on the Current User Disc. 
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LOCATION 


LABEL 


201 


/ INTAB 


202 


\|NT#, 


203-223 


EQTI 




EQT2 




EQT 1 7 


224 


RQCNT 



CONTENTS 

Start address of Interrupt Table. 

Number of Interrupt Table entries. 

Addresses of Current Equipment Table 
Entry 



Number of request parameters in current 
EXEC call. JSB EXEC and DEF RTN are 
not counted. 



225 



RQRTN 



Request return address in current 
EXEC cal I . 



/ 



226-235 


RQPI 




RQP2 




RQP8 


236 


NABRT 



237 

240 
241 



XA 



XB 



XEO 



■Addresses of current request parameters. 
RQPI is for the request code address etc 



Illegal request code abort/no abort 
option parameter. ?0 if set. Set by 
N parameter in : RUN Directive. 

A Register contents at time of interrupt. 



B Register contents at time of interrupt 

E (Bit 15) and^ (Bit 0) Register 
contents at time of interrupt. 



242 



243 



XSUSP 




Address at time of interrupt (P-Register) 



Start address of EXEC MODULE DOUBLET TABLE 
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LOCATION 



LABEL 



CONTENTS 



244 



*j 245 




EXMOD 



Number of entries In EXEC MODULE 
DOUBLET TABLE. 

EXEC MODULE currently In EXEC 

MODULE overlay area. 

= i f none res i dent. 

= +N if module #N resident and available 

= -N if module #N resident and BUSY. 




246 



247 



250 



25 



252 



EXMAN 



EXMAN+ 



EXBAS 



EXBAS+ 



ODMN 



EXEC MODULE overlay area I ow Main 
Core Address. 

EXEC MODULE overlay area high Main 
Core Address. 

EXEC MODULE Base Page linkage low 
address. 

EXEC MODULE Base Page linkage high 
address . 

START ADDRESS OF I/O Driver Main 
over I ay area . 



253 



ODBS 



Start address of I/O Driver Base Page 
over I ay a rea . 



254 



UMFWA 



Start address of User Main Area. 



255 



UBFWA 



Start address of User Base Page 
Linkage Area. 



256 



UBLWA 



Last word address of User Base Page 
Linkage Area. 



s* 



257 



CHAN 



Current DMA channel number assigned. 
= if no DMA in use( h ^ K%U/ 
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LOCATION 



LABEL 



CONTENTS 



260 



OPATN 



Operator attention flag. 

= for not set. 

^ i f des i red. 

Set by System TTY Driver. 



26 



OPFLG 



System TTY busy flag. 
= i f not b usy . 
t if busy . 



*•* 












262 



26 3 



SWAP 



JOBPM 



Job Processor resident flag. 

BIT 15=1 if System TTY is Batch Device 

BIT = I if Job Processor is in core. 

Job Processor start TRACK/SECTOR address 



264 



JOBPM+ 



# of words in MAIN section of Job Proces- 
sor. 



265 



JOBPB 



■# of words in Base Page Linkage for 
Job Processor. 



266 



EJOBF 



End-of-Job flag used only by Job 

Processor. 

= "blanks" if re-entry of :DATE allowed 

= if in a job. 

= I if between jobs. 

= -I if end-of-job. 



267 



RTRK 



Real Time simulation track #. 



270-467 



$BUF 
$BUF+ 



$BUF+I27 



128 Word System I/O Buffer. Used only 
by Monitor and EXEC modules. 



470 



$GOPT 



Point of suspension return address 
Contains return address when $ I DCD 

(location 471 below) = GO. 
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LOCATION LABEL CONTENTS 

471 $ I DCD Input request code check characters. 

= for no special restrictions. 

t for special restrictions placed 
on what can be entered via system 
TTY keyboard (like DA, GO, etc...). 

472-473 $MDBF 2 Word EXEC Module Data Buffer. 

474-502 TEMP System Temporary. 

TEMP+I 

TEMP+6 

503 TEMP0 System Temporary. 

504 TEMPI System Temporary. 

505 TEMP2 System Temporary. 

506 TEMP3 System Temporary. 

507 TEMP4 System Temporary. 

510 TEMP5 System Temporary. 

511 MSECT Negative # of logical SECTORS per TRACK. 

512 VADR Address of last instruction that caused 

a memory protect violation. 

513 IODMD I/O Driver Overlay Area resident flag. 

= i f no I/O Driver in this area. 
?* if an I/O Driver is in this area. 
The value (if not 0) will be: 
+ (Address of resident Driver's first 

EQT entry). if area is available 
OR 
- (Address of resident Driver's first 
fPAGE 25l ^QT en "l" r y) if this area is not available 



LOCATION 



LABEL 



CONTENTS 



514 



RCODE 



Current request code value. Will 
a I ways be pos 1 1 ! ve . 



515 



SXA 



Operator attention A Register save. 



516 



SXB 



Operator attention B Register save. 



517 



520 



SXEO 



SXSUS 



Operator attention E (Bit 15) and 
(Bit 0) Register save. 

Operator attention return address save 
(P-Res i ster ) . 




52 



522 



523 



SEQT 



DSCLB 



DSCL# 



Operator attention EQT Table address 
save. 

Disc TRACK/SECTOR Address of Disc 
Resident Relocatable Library. Used 
by Relocating Loader. 

Number of sectors in Disc Resident 
Relocatable Library. 



524 



LSTCH 



Last Disc referenced flag. 

= if current user program (to be 

executed by :PR0G or :RUN) is on 

System Disc. 
i if current user program (to be 

executed by :PROG or :RUN) is on 

C u r r e n t .U s e r Disc. 



NOTE : $EXI0 (Program Load) uses to see how 
to set CRFLG flag (location 162). 



525 



FLFLG 



CPAGE 26] 



User file table validity flag. 

(= i f inva lid; 4 if va I id) . 

SEX I I uses to see if OK to use $BUF 

area for user file directory entry 

storage. 



LOCATION 



LABEL 



CONTENTS 



526 



XFLG 



Transfer Address for Disc Not Ready 

cond 1 1 i on . 

= to process Not Ready condition 

norma My. 
/ to transfer to this address if Not 

Ready condition present. 



A good use is to ignore "NOT READY" 
Drives when doing multiple Drive 
System Searches. 



527 



SSFLG 



System Search Flag 
Values it can have are: 

a. ASCII "NO" if :SS Directive not 
a I I owed . 

b. for only current user Disc 
C :SS ,99 condition) . 

c. -X for full System Search (:SS) 
where X= # subchannels on system - 

d. +X for Selected System Search 
Bits 0-7 are used to represent 
Subchannels 0-7 respectively. Bit 
ON=OK, Bit OFF=not OK. 



530-531 



CHARC 



System Temporary. 
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JMAT 



DOSM ABSOLUTE DISC FILE FORMA" 
(entry types 1/ 2, 3, 4, and 5) 




V /WORD 4 GIVES TRACK/SECTOR 
"*"( ORIGIN 



FIRST SECTOR OF FILE j 


— 


MAIN SECTION 


(ABSOLUTE BINARY) 


SECOND SECTOR OF FILE! 




MAIN SECTION 


(ABSOLUTE BINARY) 


THIRD SECTOR OF FILE 1 




MAIN SECTION 


(ABSOLUTE BINARY) 


FOURTH SECTOR OF FILE! 




MAIM SECTION 


(ABSOLUTE BINARY) 



ALWAYS 
SECTOR 
BOUNDARY 



LAST SECTOR OF FILE ~T ~ 

" MAIN SECTION (ABSOLUTE BINARY) 



FIRST SECTOR OF BASE PAGE LINKAGE 



BASE PAGE SECTION (ABSOLUTE BINARY) 



SECOND SECTOR OF BASE PAGE LINKAGE 

BASE PAGE SECTION (ABSOLUTE BINARY) 



LAST SECTOR OF BASE PAGE LINKAGE 



BASE PAGE SECTION (ABSOLUTE BINARY) 



ESLIDE 43: 



PO SH R E LOC ATABLE DI SC FI L E FORMAT 
(entry types 6/ 7 and 8) 



5 WORD DIRECTORY ENTRY 




a/ord a gives ~\ 
"Vjrack/sector origin^/ 



FIRST SECTOR OF FILE 



RELOCATABLE BINARY 



SECOND SECTOR OF FILE 



RELOCATABLE BINARY 



THIRD SECTOR OF FILE 



RELOCATABLE BINARY 



LAST SECTOR OF FILE 



RELOCATABLE BINARY 



NOTE: "NAM" Record length for RTE/DOS/DOSM Systems is 17 words 

IN LENGTH WHICH IS INCOMPUTABLE TO "NAM" RECORD LENGTH 

of 9 words of BCS Systems. 



CSLIDE VO 



POSH ASCII SOIIRCF STATFMFfl T DISC FTIF FORMAT 

(ENTRY TYPE 9) 





JSC 



(word 4 gives track/sector origin) 



FIRST SECTOR OF FILE 



ASCII SOURCE STATEMENTS 



SECOND SECTOR OF FILE 



ASCI I SOURCE STATEMENTS 



THIRD SECTOR OF FILE 



ASCII SOURCE STATEMENTS 



LAST SECTOR OF FILE 



ASCII SOURCE STATEMENTS 



• FORMAT FOR EACH SOURCE STATEMENT 



STATEMENT LENGTH 
IN WORDS 
(BITS 8-15) 



SOURCE STATEMENT 
2 CHARACTERS PER WORD 



WORD 1 



WORDS 2-N 



[SLIDE 45A] 



Asm sourer ft if format fxahple 



INPUT :DATE*XXXXXXXXXX>H.>M 



@:DA,27.0CT 
SUBCHAN=1 

LBL=QQQQQ 



1®)9> 1 5 



:JOB>ASCII 
JOB ASCII 27 



OCT. 70 TIME=0555 MIN. 16.0 SECS. 



< 



sST,S>SORSE*l 



AAAA 
BBBBB 

cccccc 

DDDDDDD 

• ■ 

0004 LINES 



> 



SOOftCf ***-* Cfc&ATifc 



jLISTjU* 1*S0RSE 

NAME TYPE SCTRS DISC ORG PROG LIMITS 

USCHAN=1 

SORSE SS 000 1 T055 



B-P.- LIMITS 



ENTRY 



003 



JW 



ft*t>* 



& W»*$S 



Eot 





000000 
q£%\ 64 
041 120 
000000 
041000 
037502 
033403 
031067 
000000 
000003 
050521 
036137 
0431 14 
000000 



I 7777 

00000 
0.5100 
03750 
03613 
5011 
00000 
02711 
00000 
00000 
50 42 
00000 
04340 
03751 



20000 

461 1 7 
36146 
51503 
00000 
52 400 
00312 
41 524 
00000 
00002 
44456 
37522 
36137 
5251 6 



**"" 



■ t ©e #8 

(001 400 041102 41102 



002000 



'4 J 6 1 64 
40 50 4 
000000 
047000 
037502 
036137 
00002 4 
027067 

000000 

00000 1 

031 461 
46125 

000000 
4 4400 



42104 



uunaw 

0^2104 



41040 



042104 



000000 
051000 
040523 
036137 
047103 

000000 

177767 

030040 
000000 
00000 5 
020000 
047000 
037514 
036137 



041456 
0361 55 
046502 
000000 
047000 
037503 
040 523 
000000 
000005 
000000 
03751 5 
036137 
051524 
000000 



031062 
000000 
020000 
037501 
036137 
0441 1 7 
041 511 

000000 

000001 
000000 
051 531 
000000 
046000 
037522 




,0^20 4$,. 
020000 
1 63252 
3 613 7 
051 515 
000000 
050000 
044440 

000000 
000003 
020473 
046400 
037501 
0361 37 
051 502 



[SLIDE 45B: 



o 

UJ 

o 
cm 

D_ 

UJ 
C£ 

< 
3= 
o 
a: 
< 

IE 



pnSM »SYSTFM" DISC LA YOU T FOR fiFNFRATION EXAMPLE 




ujw j 1 i..nMaBesgrrs»g 



SstS*®*;?'* 



■SYSTEM' LABEL/USER BHFJEILSECTORTCS&K: ..- 

DISC RESIDENT BOOTSTRAP (2 sectors) 

""SYSTEM DIRECTORY — 



DISC 
ADDRESS 
(TK/SEC 



0,0 
0J 



DISC MONITOR 
EXEC MODULES AND SUBROUTINES 
I/O DRIVERS 



EQUIPMENT TABLE 
DEVICE REFERENCE TABLE 
INTERRUPT TABLE 



CORE 
RESIDENT 
SYSTEM 
PART 2 



[-0,3 

- r0 J0 



CORE 

resident! 

SYSTEM J 
EAELT_3 



M,9 



DISC RESIDENT EXEC MODULES AND 
SUBROUTINES 



DISC RESIDENT I/O DRIVERS 



r3, 1 
3, 12 



DISC RESIDENT SYSTEM MAIN PROGRAMS 

AND THEIR SEGMENTS 

(JOBPR, LOADR, ASMB, FIN, ALGOL etc.) 




EXEC MODULE DOUBLET TABLE 



(CORE RES 
jYS.PART* 



DISC RESIDENT RELOCATABLE LIBRARY 



BASE PAGE SECTION OF CORE 

RESIDENT SYSTEM 

(TRAP CELLS, CONSTANTS, COMMUNICATION, LINKAGE) 



CORE 
RESIDENT 
SYSTEM 
PART I 



SPECIAL SYSTEM TRACK 



1,11 



13,6 
13,7 
19,1 



"2 1 ,0 



6tfwa»W!H itUSER LABEL/SYSTEM BUFFER SECTp RKaS83jBfeg%fc? 

USER DIRECTORY 



USER FILES AND PROGRAMS 



WORK AREA 



JOB BINARY AREA 



SPARE TRACKS (END OF DISC) 



22,0 

22, I 
23,0 



55,3 



-200,0 



[SLIDE 503 



"SYSTEM" DISC (LABEL SECTORS DESCRIPTION) 



NCREASING 

DISC 
ADDRESS 




SYSTEM 
BUFFER 



[SLIDE 51H 



numiiBLOOLEiiM: 



WORD 1 
WORD 2 
WORD 3 
WORD H 
WORD 5 
WORD 6 
WORD 7 
WORD 8 
WORD 9 
WORD 10 
11 



Track 



Entry Type 



Sector 



File Length (in sectors) 



FWA Program 



LWA Program 



FWA Base Page Linkage Area 



LWA Rase Page Linkage Area 



Program Entry Pointt 



FWA of LIB routine section 



FOR SYSTEM GENERATED 
BINARY PROGRAMS ONLY 



ENIBOCEE 





1 

2 

*3 

H 

6,7 

10 8 

"8 

12 8 
13o 



'P' BIT 



EM 

System Resident 

Disc Resident Executive Supervisor Module 

currently unused 

User Program, Main 

Disc Resident Device Driver 

User Program, Segment 

Library 

Relocatable Binary 

ASCII Source Statements 

Binary Data 

ASCII Data- 



= No Action 

1 = Purge this entry at the end cf the JOB or following any 

execution of :PU DIRECTIVE, This bit is set by the LOADER 

AND CLEARED BY A :STORE/P,L"fl le-name] REQUEST, 

The last directory entry in each sector is followed by a word containing '-I' 
unless the given sector is exactly filled with entries, 

The last entry in the directory is followed by a word containing zero, 



FELIPE 521 



CORE RAP FOR DOSM SYSTEM GENERATION EXAMPLE (1610 



37700 
376 



34— 



MEMORY 

PROTECT 

BOUNDARY 



024 



7567 

7533 

7515 
7506 

736! 



4314 



1634 

1 002 
532 

40 



PAPER TAPE LOADER (BBL) 



-PROTECT 

SENABLE 

JAREA 



JOB INPUT BUFFER (36 words) 



DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 



•USER COMMON AREA— (OPTIONAL) 



12000 



DISC RESIDENT I/O DRIVER 
OVERLAY AREA 



DISC RESIDENT EXEC MODULE 
-—OVERLAY AREA 



EXEC MODULE TABLE (28 words) 



INTERRUPT TABLE (W words) 



DEVICE REFERENCE TABLE (7 words) 



EQUIPMENT TABLE (85 words) 



CORE RESIDENT EXEC MODULES 

($.EX0l, $EX02, $EX06, $EXII, $EXI7, $EXI8, $ADDR, $SRCH, $LBL) 

I/O DRIVERS (DVR05, DVR3I) 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

($CIC, EXEC, etc) 



USER B,P, LINKAGE 



SYSTEM B.P'," LINKAGE 



SYSTEM B.P, COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRUPT LOCATIONS 



CSLIDE 53: 



EQUIPMENT TABLE ENTRY FORMAT 



WORD 
1 
2 
3 

5 
6 
7 
8 
9 
[10 

ill 

.<12 
13 

15 
15 
17 
BITS 



Av 



CONTENTS 



Driver "Initiation" Section Address 



Driver "Continuation" Section Address 



Unit # 



Equipment Type Code 



Channel # 



Status 



(saved for driver use) 



(saved for driver use) 



Request Return Address 



Reguest Code 



Current I/O Request Control Word 



Request Buffer Address 



Request Buffer Length 



Temporary or Disc Track ff- 



Temporary or Starting Sector # 



Temporary Storage for Driver 



Upper Memory Address of Main Driver Area 



Upper Memo ry Address of Driver Linkage Area 



Starting Track # 



|lsUll5 1 12 1 11 1 10 1 9 



Starting Sector # 



LAS. 



I 12 110 



0'S IF 

CORE- 
RESIDENT 



D = 1 if DMA channel required. 
R = 1 if driver type is core-resident. 
Unit # May be used for sub-channel addressing. 
Channel #■ I/O select code for device (lower number if multiboard 
interface.) 

Av = - Unit not busy and available 

= 1 - Unit disabled (down) , \ /THIS FIELI 
= 2 - Unit busy \l SET BY 

= 3 - Unit waiting for an available DMA channelK SYSTEM 

Status - Actual or simulated unit status at end of operation. 

(Driver must set this field) 
Equipment Type Code - Identifies type of device and associated software 
driver. Assigned equipment type codes in octal ar 




00-07 



Papter Type Devices 



00 Teleprinter 

01 Punched Tape Reader 

02 High Speed Punch 
05 Teletype (System) 



10-17 



iit Record Devices V 



10 Reserved for Plotter 

12 Line Printer 

15 Mark Sense Card Reader 



20-37 Magnetic Tape/Mass Storage and other devices 
capable of both input and output, 



] 



22 3030 Magnetic Tape 
31 Moving-Head Disc 

For equipment type codes 1 through 17, odd number indicate input device 
AND EVEN NUMBER INDICATE OUTPUT DEVICES (EXCEPT 05 r WHICH IS BOTH INPUT. 
AND OUTPUT). 



Available 

For 

Driver 

Temporary 



[SLIDE Ski 



DEVICE RFFFRFMCE TABI F FORMAT 



Each entry in this table requires only one word in memory, 
The value of each entry (decimal number, 1-63) associates 
a Logical Unit Number with an Equipment Table Fwtry for 
the System in the following manner: 



SEQUENCE 

IN 

MEMORY TABLE 



1 
2 
3 
H 
5 
6 
7-63 



LOGICAL 
UNIT # 



1 
2 
3 
H 
■5 
6 
.7-63 



FUNCTION 



System Teleprinter 
User Mass Storage 
System Mass Storage 
Standard Punch Device 
Standard Input Device 
Standard List Device 
Any Device 



INTERRUPT TARi F FOR MAT 
Each ENTRY in this table requires only one word in memory 

AND IS ASSOCIATED WITH EACH I/O CHANNEL IN THE COMPUTER 

(Starting with location 6) which can cause an interrupt, 
Each location in this table has/an entry value. Memory, 
locations are associated in consecutive increasing order 
with an I/O channel. Table values are zero for an I/O 

CHANNEL NOT REQUIRING INTERRUPT, I/O CHANNELS REQUIRING 
INTERRUPT CONTAIN THE ST ART ADDRESS Q£ IU£ EQUIPMENT Jm^. 

Entry of the associated device, 



FSLIDE 55: 



SYSTEM DIRECTORY I 1STTNG FOR fiFHFRATION EXAMPLE 



MA^i-' 1 


:y?k 


S T '-' S 


DISC 


OBG 


PROP I 


-IMITS 


B.p. LIMITS 


EKTRY 


LIE?.- 


S(JBCH^M=1 




















SEX03 


yc. 


o n n p 


TOO 1 


01 1 


07567 


7 6 2 4 


7 3 2 


7 3 3 


7 567 


76 24 


SEX 4 


XS 


ono4 


TOO 1 


013 


7 567 


10 176 


007 32 


00741 


7 567 


10176 


5EX0 5 


XS 


o n o s 


T00 1 


17 


07 567 


7 745 


00732 


7 3 3 


7 567 


07745 


5 EX 7 


XS 


00 2 


T001 


019 


7 5 6 7 


07746 


7 3 2 


00733 


7 567 


7 746 


_c ;r y n f? 


XS 


n o P 


7/noi 


0P1 


7 567 


07732 


732 


7 3 3 


7 567 


7 7 3 2 


SEX 09 


XS 


no o-3 


T 1 


023 


7 5 - 7 


10 14 2 


732 


76 3 


7 56 7 


10 14? 


SEX 10 


X s 


noo? 


TOO? 


P 


7 567 


07 7.4 5 


007 32 


07 33 


7 5 6 7 


7 745 


SEX 1 2 


XS 


0002 


T 2 


004 


07567 


07761 


00 7 32 


7 3 3 


7 567 


7 761 


SEX 13 


XS 


n n n z: 


TOO? 


6 


07567 


1" 22 3 


7 3 P 


H0754 


7 567 


10 223 


SEX1 4 


y ^ 


n h 


TOOP 


010 


07 567 


10 241 


7 3 2 


00751 


07567 


10241 


SEX 15 


XS 


o n o 3 


TOOP 


014 


07567 


10 153 


00732 


00763 


7 567 


10 153 


SEX 16. 


XS 


2 


TOOP 


017 


07 567 


07722 


00732 


00733 


07567 


07722 


SEX 19 


vc, 


3 


TOOP 


19 


7 5 6 7 


10 107 


7 3 P 


1000 


07567 


10 10 7 


SEXPO 


XS 


3 


rnn? 


22 


7 5 6 7 


1 l A? 


n 7 ?, o 


n o 7 6 l 


. 7 5 6 7 


10 16 7 


DUF0 1 


DP 


00 3 


TO 3 


1 


10? 4 1 


10 555 


1 C 


1 2 


10 241 


10 555 


DVROP 


DP 


no o 3 


TQ03 


04 


10 241 


1 4 4 3 


1000 


1 2 


10 241 


10443 


nyppp 


n w 


nnn s 


TOOS 


7 


10241' 


1 1075 


o i n n n 


n i. n n ° 


1 ° 4 1 


I 10 7 5 


LUAPB 


rjv 


3 P 


'':' ' j l") '<. 


•UP. 


1 20 


2 1032 


10 -' 


1 4 P 5 


1 20 


'd l U Jii 


JO RPR 


UM 


38 


TO 4 


20 


1 20 


2 24 5 3 


01002 


14 1 4 


1 20 


22463 


ASMB 


ux 


OOPS 


T 6 


1 


120 


17 120 


10 2 


136 2 


16522 


17 120 


A S X B "> 


us 


0^-i 


T007 


9 


17127 


17647 . 


1 '46 2 


1363 


1744P 


17 647 


AS MP 1 


US 


000 6 


TO 07 


01 3 


17 3 6 6 


20 54? 


01362 


1 424 


1 7 3 6 6 


20542 


£qrvipo 


US 


0007 


T 7 


19 


17 345 


20550 


136P 


14 10 


1 7 3 5 1 


20550 


ASMR3 


us 


00 3 


too? 


OOP 


17 4 7 3 


17771 


1 362 


1363 


17630 


17 771 


ASM 34 


us 


0004 


T008 


00 5 


17 36 6 


20027 


1 36 2 


01371 


17366 


20 27 


ASMP5 


us 


00 6 


TOOB 


009 


17 345 


20 4 25 


01362 


1404 


- 17 351 


20425 


FTM 


UM 


00 6 


TO 08 


1 5 


12000 


I 3 1 27 


10 2 


1047 


12000 


13127 


FTWO 1 


US 


3 1 


TOOR 


021 


1 3 254 


O C 1 Of\ 


in 47 


1502 


16 550 


22120 


FTl\i0 2 


us 


0025 


T 1 


4 


13254 


21027 


1047 


1356 


1 37 41 


21027 


E "^* '\' 3 


us 


00 24 


TO 1 1 


005 


13 2 54 


2060 


1047 


1277 


15117 


2 6 


FTN0 4 


US 


OOPS 


TO 1 P 


00 5 


13P54 


20 7 50 


1047 


1360 


13702 


20 7 50 


LIBRY 


LP 


0147 


TOKO 


007 















'-PIT 



CSLIDE 561 



EXEC NODULE DOUBI FT TABLE FORMAT 



(TWO WORDS PER DISC RESIDENT EXEC MODULE) 



WORD 
#1 



# SECTORS - 1 



15-11 



EXEC MODULE ID # 



10-0 



WORD 



START TRACK # 



15-8 



START SECTOR # 
7-0 



[SLIDE 571 



CORE MAP FOR POSH SYSTFM PFHERATIOH FXAMPI F ClfX) 



37700 
37634+ 



MEMORY 

PROTECT 

BOUNDARY 



024 



7567 

75334- 

7515 
7506 



7361 



PAPER TAPE LOADER (BBL) 



JAREA 



JOB INPUT BUFFER (36 words) 



DISC RESIDENT USER 

PROGRAM AREA 
(MAIN AND SEGMENTS) 



■USER COMMON AREA— (OPTIONAL) 



PROTEC 
vENABLE 



-12000 



DISC RESIDENT I/O DRIVER 
■——OVERLAY AREA 



DISC RESIDENT EXEC MODULE 
—OVERLAY AREA 



EXEC MODULE TABLE (28 words) 



-— I 



INTERRUPT TABLE (M words) 



DEVICE REFERENCE TABLE (7 words) 



EQUIPMENT TABLE (85 words) 



43 !4 



CORE RESIDENT EXEC MODULES 

($EX0l, $EX02, $EX06, $EXII, $EXI7, $EXI8, $ADDR, $SRCH, $LBL) 

AND I/O DRIVERS (dvr05, dvr3D 



1634 
1 002. 
532 

40 



CORE RESIDENT OF DOS-SUPERVISOR 
DISCM 

($CIC, EXEC, etc) 



USER B.P, LINKAGE 



SYSTEM B.P, LINKAGE 



SYSTEM B.P. COMMUNICATION AREA 
(CONSTANTS AND STORAGE) 



I/O INTERRUPT LOCATIONS 



LSLIDE 58] 



'SYSTEM" DISC (LABEL SECTORS DESCRIPTION) 



LB 



GEN, 
CODE 



SYSTEM ["_';. 
~T6 ' 



NOT. USED 



' -;1j 



CHECKSUM 
32 



INCREASING 

DISC 
ADDRESS 



SYSTEM 

LABEL 

SECTOR 



33-64 



**s*. ..;,•/."-■'".«!.. -,-..-- 



NEXT AVAIL. # BAD' ; " NEXT j 

'TK/SEC. 1 TRA CKS \ SPARE j 
65 66 67 



NOT USED 
*68 -~9(T 



— ■<* ••5#'* , (^W* i ; JT! 



V 7 

/" 



LB 



/ 



DO 



GEN. 
CODE 



r - NOT USED -■ — -^^tt^ zZ^^t 'ZZi^ UB 
"17 - 127 128 




/ SYSTEM 



' /AREA' 



' //////// / ' 



USER 
LABEL 



/ /// 
/■.■■"/' 



/ 



NOT: USED 



^i. 



4-6 



7-31 



CHECKSUM 
OF 1-31 



32 



*.HOT;DSED 



33-64 



USER 
LABEL 
SECTOR / 



NEXT AVAIL. 
/TK/SEC 



65 



ABORT 

DUMP PAR. 

78-81 



# BAD 
TRACKS 



NEXT 
SPARE 



66 



67 



JOB START 

TIME __ 

68-69 



JOB 

NAME 

70-72 



POST-MORT 
DUMP PAR. 



# CHAR. 
JOB NAME 



DATE 



73-77 



L.U. TABLE 9 WORD SAVE 



82-85 



86 



87-95 



SYSTEM 
BUFFER 



DEFAULT 
USER LABEL 
96-98 



NOT USED., r 
99-127 



z:,^~n SB 

128 



USER DIRECTORY 



USER FILES AND PROGRAMS 

" ~~'~ WORK AREA ~J_J 

JOB 1 1 NARY" AREA 



SPARE TRACKS (END OF DISC) 



ESLIDE 59: 



DIRECTORY ENTR Y FORM AT 



WORD 1 
WORD 2 
WORD 3 
WORD 4 
WORD 5 
WORD 6 
WORD 7 
WORD 8 
WORD 9 
WORD 10 
WORD 11 



Track 



Entry Type 



Sector 



File Length (in sectors) 



FWA Program 



LWA Program 



FWA Base Page Linkage Area 



LWA Base Page Linkage Area 



Program Entry Pointt 



FWA of LIB routine section 



FOR SYSTEM GENERATED 
BINARY PROGRAMS ONLY 



ENT RY TY PE 



r BIT 





1 

2 
- 3 

H 
~5 

6,7 

10 8 

118 
12 8 



EIi£ 

System Resident 

Disc Resident Executive Supervisor Module 

Currently unused 

User Program/ Main 

Disc Resident Device Driver 

User Program, Segment 

Library 

Relocatable Binary 

ASCII Source Statements 

Binary Data 

ASCII Data 



■ No Action 

1 - Purge this entry at the end of the JOB or following any 

execution of :PU DIRECTIVE. This bit is set by the LOADER 

AND CLEARED BY A :ST0RE/P,L>» le-riamel REQUEST, 

The last directory entry in each sector is followed by a word containing '-1' 
unless the given sector is exactly filled with entries, 

The last entry in the directory is followed by a word containing zero. 



CSLIDE 601 



USER DIRFCTORY LISTING IN fiFIQATTON FXAMPI F SYSTFq 



NAME TYPE 
SUBCHAN=1 
XREF UM 
EOT1 S3 
WE07 UM 
XREFR RB 
DISCM RB 
EXECS RB 
DVR05 RB 
DVR31 RB 
LIBRY RB 
DVR02 RB 
DVR01 RB 
DVR22 RB 
LODR RB 
JOBP RB 
ASMBL RB 
ASMD RB 



SCTRS' DISC ORG PROG LIMITS 



ASM 3 

ASM 4 

ASM 5 

FRTN 

FTNi 

FTN2 

FTN3 

FTN4 

ASM1 

ASM2 

SIOl 

BASC1 

BOOT 

FTNH 

EOF 

FSPCE UM 

RWIND UM 

D.00S SS 

TSRTS SS 

TSRTR RB 

CLEAR BD 



RS 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
RB 
SS 
SS 
SS 
SS 
UM 



0013 
0001 
0002 
00 1 6 
0020 
0063 
0003 
000 5 
0143 
0002 
0003 
000 7 
0049 
0065 
00 40 
0004 
0004 

000 6 
0010 
0008 
0048 
0045 
0042 
0031 
0012 

001 1 
000 5 
0009 
0021 

0001 
0001 
0001 
0001 

0067 
0006 
0005 
0001 



T023 

T023 

10 2 3 

T02 3 

T024 

T025 

T027 

T02 7 

T028 

T034 

T0 3 4 

T034 

T034 

T036 

T039 

T0 41 

T041 

T041 

T041 

T042 

T042 

T0 44 

T0 46 

T047 

T0 49 

T049 

T0 50 

T050 

T050 

T051 

T0 51 

T0 51 

T051 

T051 

T054 

T0 5 4 

T055 



00 

01 3 
01 4 
01 6 
008 
00 4 
019 
022 
003 

00 2 
004 
007 

01 A 
01 5 
00 8 
000 
004 
00 8 
014 
000 
008 
008 
005 
023 
006 
018 

00 5 
010 
019 

01 6 

1 7 
018 

01 9 
020 
01 5 
021 
00 2 



12000 14750 



12000 12013 



B.P. LIMITS 
01002 01036 
01002 01003 



ENTRY LIBR. P-BI 
12000 14071 
12000 12013 



12000 12013 
12000 12013 
12000 12013 



01002 01002 
01002 01002 
01002 01002 



12003 12013 
12000 12013 
12000 120.13 
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DISC DUMP FOR DOSM GtNtKAl ION tXAITLt 



p,<P _£» 

CT01 (M 4 ft ) <>> Z>_ 

7" 0200'" 1 r 
~ : :JlL 044 4 5ft 

4 1 1 2 '4 

j£^ pi tf p p M a 

E!±Iil f .::d ... 

fjit .^ 7 ^ [ 

^ i"e j :^' '1 

^O' t* 4 1 51 ? 

(.1 '.1 
P >5 \ 4 
H 3 7 5 1 ^ 
361 3? 

00000M 



2>o 




* i.i •- • 7 P 3 V- 4 1 4 5 6 
< : «p0G0JS| 03ftl64 
H4M 1* SM050 4 



_,ST 
03 1 <"-i 

061 f *0 



i —■ ■ ■■ -'^ 

2 fe? ci i<- ■•'• 

041 4ft ft 
03 6 155 




« b i. 
03*501 
036137 

ft ft « 5 i 3 



** 3 M 4 6 U fl M n j? 4 5 P 3 M 4 6 5 « 2 

ft 1 5 3 4 7 036137 P 

l?: n M ^ ff ** P 3 7 5 H 2 4 7 1 ^3 w 4 7 P* 

" ; i ftO 4 CT-Tl : ' -3 6 1 3 7 PI '* n~ 3 7 ft 0.3. 



"* ^iJ 56 03 M & t 

!MftT7 3 Mfl7.'s£4 

031062: 320 300 

f*00 000 Q 7 1 3/3> £ <s 

"020006? 03c 137 

037501 051515 

P 36 137 000000 

ft 4 4.1 17 05 *00. 




01*800 
4?000 



./ c« M 3 J p» 

3'M.37 



4 4 1 P 

^00000 



0444^0 
03 7505 



036 1.37 
4 7 1^4 



M (4 14 vl M 837 5 V 1 4 
05 14 (HI 036157 



•7. 37 5 5 
^3*137 



CA5i1?tf f^lwt'P" 36 137 M00 Ci 00 
£>000-7l« i 5 Pi37y«7 042524 CM 1400 
H4 24 0i1 36137 ^0:/0f^ ff 3751 5 



037515 
036137 
M5J 531 



051531 

000000 

9. 4 6 4 



f>XST£^ 



4 3 4 3 
0375 i 4 



?3 3 7.5.72' 
036137 
.*5?516 



*46125 

0000 00 
(71/14400 



;'(»47'10^ 
037514 
1536137 



036137 00^000 037501 

5152 4 4 600 036137 _ 

000 ft o t 37 522 <ffi£*>i5'O u S 



^- 00 P 000 
j HI 7* 1 ? 
£ 010072 
2 160001 
067 3'^ 



67 7 3 1 

f* ft A j 9 

07 3773 
v* I 7 7 7 

044066 



01 7^7® 
.3 7 (A ft 4 



P67732 

077310 



077762 
PI 6 4 I 1 7 



* 1 7 6 1 3 

044055 



^*v37 -74" 
0137 55 
"137310 



077 7 63 

^7 3 305 
H9741 5 



0537 75 

050060 
027505: 



V7 77bA 
027460 
4 4 « 5 2 



017613 
1 60 00 1 

0773 04 

053765 
160001: 



017 613 

4 4 51 



4 4056 
« 2 7 44 5 
J 2 377 3 



33 7 7 4 

PI ft 7 3 M 4 

6 4 



1 7 51 pi 1 
1 6fl0<M 
16*001 



«*S772 
n 7 3 7 3 
Pi 3 3 7 7 3 



7 3 3 ? 

16 4 

17 1 



M p ct 4 
1 7 5 7 Pi 
d M ft rt tf 4 



! 00300 4: 
033 7 7/1 
067 303; 



17 00^1 
0t3t7-?7 
*U76^6 



67 30*4 
rt 3 t 7 ? 3 
fll f4 P 4 Pt ti 



^773.1 1 
^.7 0154 
067 7 74 



027 4 40 

'0637 63 : 
017 , ft06 ; 



7 330 3 
P< 6 3 3 ',i 5 
n ft 3 7 4 7_ 
^10J"5T 
*067302 
^63311 



*f>$77A K 7 3 7 / 3 



05^060 
1 7C^RM1 



227 4 4H 

^0601^4 



« 6 7 7 6 3 
M 6 7 7 6 4 
06777? 



Jji*- 



CI501 , 7f > 

:0000ftC) 



21 6 3 
5 3 

ft 3 
06 4 115 

:.'0 57 7-3 



2 7 5 4 
f^P754ft 

;«i ? c 4 



07 4 p (30; 
1 P7 57^ 



044055 
PIP3775 
6 4 15 5 
^47757 
f 37 7 30 



1 6 P: 1 
3 3 3 0'3 

07 4i57 ? 

163 7 30 



M237/4 

1 7 fn ■• l 

Pi 5 4 1 7 5 

"0 641 7 5 

0020 21 



0017 22 


013707 




M7606 


«637t>4 




6 7 77 5 


^17606 




"•3 330 2 


1 7 A w 1 




063776 


F012U0 




7 17 5 


-d 6 4 






'* 7 4 161 
'^27571 



124 00 3 
01 37b 6 






P)03 



00 2002 
M44201 
3 3 4 



027571 
17fl0Ht 
4 C .1 1 



127613 
06000 1 
102601 



e»437«4 
1 7 ft 7 

H33701 



T6 5 7 30 f? 4 377 3 17 37 3 27 57 1 00W0 04 4-44 5 

l'^76P*6 00£7!PI00 167762 037762 163762 0377o2 

^ v} 52?5 1 06702 L«_ ft A^_?_ L^LZ-^ 2 _ f/ l5 7 762 002021 

^73^1 00 9 02^ 0024 00 »4'.37 5 3~ 1 027 02 102 6 V 2 : 

^137^2 1^26P!PI J03700 063755 033776 106701 

1023530 0P7652 06^001 013752 043751 002^21 



033757 
* 1 7 7 J 4 
10 2 3 1 



4202 
063756 
v?.7 7*y 



H43747 033772 102ft^0 103700 102301 
33776 1026^1 10 3 70C* 10 6701 103706 
-7)177 14 0ft00t"l (A 13752 ^53750 20 01 



063760 
10260 1 
1 5 6 * P 



4 400' ) i 
1037^1 

'0 t *% 7 'r> ^ 

: I, ,' -- '-— — 



376..1 ^27627 
2 3«'fl« P 7 7 9 2_ 

7 7 * 3 : ^\a<a p^ 



000 00 

1 7 * 



10370 

0000 1 



063776 

1 0P0 31 



027666 
1037 1 
002405 
106701 






P'^:;7 32 011 & 1 3 



(^ (7, H 2 7 
000 3!) i 



1 57 7 1 

004 221 ^5 



(A 7 3*i 
J 7 7 7 6 4 

fl "I fl "4 

lei 4 ft 5 1. .r 



rt '^ f,i 



1 



1277 14 

M»W. I* I I W I^WW*^*^, 

00l63^::_^i7 3f?l 



'13 7 7 

:^0l>0 



17 7 6 

1} (>4 f? f,1 (X f7\ 



w 2 PI M 

C^ f.'' 



r^0n4.0; \ f $000 1 5 ; :-::00«0.1 5 



1 5 4 G a M ? 1 3 1 4 R . 1 * 41 3; 



<7 7 3 3 

mMMHMaaa 



i? '.i 7 n ^ / 



PI0iAt>lop 
MM 



{A 3 1.1 M [". 

"000 3 1 

"000015" 

007 56 7 



m 2 
7 « 3 6 



0000: 
007694' 



w ti /» l 41 
4 
17774H 







'A f -\ 



>■ 1 1 « / ^ 



I'? 57 i^ 6 w 

f •• r ^ 7 K ft 7 



3 2 '-) ) 

r i e 1 7 'ft 



(•I '/I 4 1 ft 









^i!7~7^5 



o* !.-} •: ' / o i 



1 7 5 ft 7 



"* i/. 7 / ,i h f-< 14 ^ 7 3 2 



^ 2 2 1 5 

m p« w 7 ;^ 3 



V5 D 4 ") tU-5 



0«73 9 

-mm" 



■0 '1 7 "* 3 



: ■;-,.•! l-i f>t.t . : f.;. 3340-1. 



0f.i *. ^ 23 

4R8S99BM* 



? 



■MM 

00 7 567 



« vi f-"' ? f/'- <A 7 ft s 7 



n 3 * 4 3 1 



**'*7 7X? 

'■♦"•V:4?7 



■{?■■ MP/ 3 P 



, (•'i ft 
(^ r, 7 3 3 



<'.'!> 4.0 6 W 
P <A 7 ft 67.. 



03400 1 

'0.0 773 2 T^ 






^HM,i"3 v/^ti/ ^ 1 l/S 1 4 2 00^732 
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f 



m :> 4 •/» o t iMl ■ i v- 1 

i1?'fi-U10'4 . 



BECSSB BHBLuh 




^Jexttf 



Wlit, _ 



«/) :j h ■ JT' <i i - 

W75O7 >yt5X ^P 



A* 



'4 p 55 5 * ° 



7/77? > 






./J4 650? 



... .Tfr^flk^ M^r*f*R0 Mt5Wtrti/'/ M,/10!/I0 V) H W i'"' 

*.*sr ^/Recro/ey <rA/rRy TMr* secr et 

^g^l ,*/>,„ko* K^SC!'; ■■ M.U4PFS Wti<S<4 0-9 



pi l ? .) h ■/» L.OADR7 

ft yj V* 4 ASMB^ 

m 

tf W vj ^ 

j^ASMBJfc- 



f,i M /I i-i 1 1 



??ir- *KO nn 1 <^ f> 1 7*3 H 1 777 t I ^ «^ ?4 ^I^L, t .. 






,i>ii/ l Mfiif) Jil.7 3. IfL 
M / 4 fl $ 2 3 4 




El ?f*6n0 FT^#3 



I 



PI PI 7 



JpS 



ra W r /i i 



Pi 03 
P5000 00 

o\ (a 

G*0000Pi 
'"0(40 

-i W '* 
'3 f4 f/i M I* P» 

0(4000tt 

00000'* 



fl r l * q 

r* 0» f*. vt f* ; i 

Pi C5 vt "i °i 
ri f/i oi p* n ^ 

(,; '/» .m;V'» ' 
(71 ^ ,"( * 

W (7 1 M ft >'■'! iA 
~i^0 Qt 9; ^ },\ 



mm.'.cj^^ (icip.nwci w»i/^f"i t«W0HP>(i fltfaWRri 

000000 



?l 9 tf 



C\ >/) V- <;, ?•$■ 

: **■;*%&%'$':■■ 

~<A '/■ (^ T 1 ! Pj 

n n -^ i 1 * vl ci 

17. '^ !/• ' * * P« 

r* f/ » fl p .-^ q 



'1 Pi !* CI i-1 V" 1 
: f» & <? ( A ^ 



$ »> ^ 1/ 

<? « pt n 






" • •-* pi 
* • 1* (? f/, -^ ci 

fj 1?. flffap 

a f^ Ps c*- « p^ 

H p <* PI 



W rj rn w f 1 « 
C* ^ <? ^ ^ P< 
r» m (?■ m r.<! ps 

i ^ ^ i/t ["i pi 

« c, pi- d ■(»{?»• 

' •■• = ■■• TVf^TT 

R ? ?. Pj M ? 

fiin^rinf?. 



Pi ifi :i '.-1 pi (i 
(MA r fl PI P 1 Pi 
pi Mi», on 

pi 3 <>! Pi 

7£"~- ■ i- 1 
(?| t^ M '1 » * t^ 



P 1 - 3 P> Pi P i^ 
pi PI PI PI pi 
C^ P) PI 

P100000 

:«00000: 



000 00 

(7100 V" 
00 00 
PI PI 

Wch5W 
000000 



; 0(30 300 
000000 

0000^0 



P» .) 
(I -^ 


v; P 1 

(?0 f ^0^0 





P. PI 



0'* M <<1 Pi 
W M L'i vl 
# PI 



W « 1 

00 



"p 6 f7fW*""'' '00 00 M « Pi 4) 3 
0PIPI000 npiHflH0 000000 00PIPJ00, 0ffi^Vt0 

HPIPI0 00 ^^0000::^ 000007 Jg^ii,^!!!!! 
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0,7 

008 



7, A 00 00 5! 

00 Pi H vin^Pffl 



fl000fltf 

300030 

000 #0: 



0000«3 
000000 
000000 



^00000 

000000 



*1 oi &. 

i* i 000 '■• 

r/ ; r.t r» •-* 

0000 




0^ ••!•'•[.■» 000 00 00 00M0 000 00 

m i » u- ..j (i (i PI 00 ^ 0_0 C1 MO (Hl M.n.^M 

"i ,V>- A 00 ■ 00^^'t^~i™0 vf0 000 3 y $ 

00000 "00000 tl 00 00 0000U0 

000 00000 000000 P1000Y0 



0'* 
f ' 
f-1 I" 



-I 

ffl 



0000 
,10 00 
00 



0000K0 
00000 
000000 



0000:00 

0000 

00.0000 



0000 00 
^0 0.0 00 

':*0 00 00.' 



0(^1 



CI 
0¥00~0 

(1 
000 



~C» M 000000 M00 000 000000 
00 00 0000 ' 000000 00 00 
00000 00 00 0000 tf00 0t>0 



0000 000000 
000 0000010 
00 0. •':. 0^00 00 



000000 000000 : 
000000 000 4-40 
000000 000000^ 



00.0000 
*000000 

A 




(71 
000 0. 



"* ^ 
1"" 

ra 











I* 0000 00* 
0^0000 000000 
00 



V) Vj V) 

fl 

0000 a 0000 



- 00Q 



m 00000 

J000000 



00000 
000,00 



000000 
000000 



000000 
00 00 



00 



000000 

000000;; 



00 00 

0000 



014 »0. 00 
^000iJ0' 



000000 
*000000 


"000000 

000000 
'000000 





000000 









00000 1 
0. 
00000 



000000 

000000 
000000 







"000000 : 
00'* 
000000 



tf v* 

0. \* \A 







$ 




<A "• 





U 

fc* 



{* 00 
000.000 
00 00 



•■0 0.00 00.: 
000000; 

000000^ 



000 
■ i/l 

0000 00 



0;4tf0 
fi if? 00 00 



000000 

000000 


$00 000 
000000 
W0000 



000000 
3 


000000 
00 000 
000 00 



000000 


. a 0. 

00 
00 00 
(A 









00 







00 00 00 

0000-V 
00^(400 V 



00 





,000000 
000 00 
000000 



>A V) 
il • ^ 
0» '*>./, 1 1 

:'00 00'tr 

H 
000 00 



# I/' 
{ft 
H tt 3 VJ H 



0000iiF 
000000: 







0000 



0^0 
00 











000000 000000 000000 



00 000 ^ 

(1 

0000 



^(Ifl M (71 
P (A [A 


00?. 00 



00 

00 



000000 






^00 00 0"" 



3 tf 

000000 



U.Wf 



$10 0000 000000 000000 '300000 0Hfr00fl flflflWgifl 0000^0 000J0J 






000000 




000000 




"I •* 
00 






a tf f/j 



000 000 
000000 
000000 



000000 
00 
000000 



0000 00 
JJ 
00000 



00 00 

00000 
000 



■ 8 




^0~00 00~ 


00 00 






1p0"00"00~ 

0000 00 



000 00 
000000 
000000 



i) 


















00,0£« 
000000 
000000 



030000 
000?' '^ 
000000 



00 
000000 






000000 




000 00 

000 00 

: 
"0 






^7o 

1! 000000 

03363^ 



103100 
073646 



0t773fv 

I 000000 



000000 

00 0^0 
00 0J?S0 0; 
~R " 
M r « 
q 01 m r* 

0636*4 





000000 
pi 

0vi0W' 

00 W 000' 
000 



.4 

00 



000000 
000 00 

00^00 



li 
pi 
CI 




000000 




V> 

.71 
7 000li0 _ 
0000 

: vj 

0V)<T0M'~ 
00 00 
(1 

"000 _ 0^ 
0CH'«00 
0000 

7/T0 "0 '/fl'i w' 





00 30 
00 00 
00 00 
WBWAW 

000^0 

000000 



tf 

00 00 
000000 



00000: 

0S5CM0 
00 00 

""000 000 

0000^0 





054101 
7 ? 
J 6 4 ? /l 



0277 1 4 
1 1 4 P 1 



4 4 4 5 
044201 
? 7 7 7 6 



027714 


1605B7 


I 64? 01. 


: >^: : -o: • 063.63 4' 


0177 46 


020 01 


I05>70* 5 ! 


■:t2 76V 


0000 00 



C1 6 4 ? ^ 1 ?. 7 7 ? 6 



16 0^1 

ft ? r 
"0 0~S 3" 

277?? 

6 02* 1 
"n 7 2 1 7 



P)7'^4?; 
5 4 H 7 J 
1^0"? 2 

Mfl 9|.i0 ^ 
? [$ 

~002"0 - 02~ 

17726 
103t^t 

7 4 ?~4 



163634 

1 02004 



17^2 7 

0?54 6?^ 



l»^tS0 4 
I24h'30 



2 7 7 \ 4 3 4 2 (5 2 
277J4 114b k ? 10?t>04 
2 7 714 2 6 1 0^200? 



027714 
127634 

00003:6 
"0 1 52 



07 4?60 1 24^)4 4 
017726 1021W0 

"l0 2"2^1 ~ 0"020i5 4 
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V40T ^S<sJ 
6Uit-t- A/6T 




BX&CM 



CR%> 



CRS a 



1>.-LSCfA 



4UL 



« 7 ft 2 4 1 
"' * 4 1 HI 

"n".Y4"rw7. 

27 714 
m*02C*3 
1602 12 
044121 



} 60214 

26070 
-16 4 21 * 
"l 70206 

01 221 1 
1 6 4 2 2 '1 



1 2 7 7 J 6 
""' '■* 7761 

& i'.y 7H 

t 7 6 6*0 
r 7 ft* 13 

PI W 9 ft 2 ft 

ft 3 ^ 

"j 6 000 

060 123 
ft ft 6 02 1 
1 6 2 1 ! 

1 7 ft ? fl 6 
1 1 46?:4 



M t/j ft c* {* 
ft * 3 7 7 5 



ft ^7 7 5 
1/021 7 

ftfrt.; ?62 

1 4 '4 pip» i 



ft 3 ft ft ft 
n 7 ri } ft '■, 

"y. 7 \-\ i ft 7~ 
'» 7 ft *S ?1 

ft ft ft ft 1 V* 

1 14 6 3? 



0jfX 



2614 3 
ft 2 6 1 * > 
1602 1 1 

1 «s o» 2 ft A 
026641 
ft ft 2 3 

'"^724 4 ' 
ft 60 2 « 3 

: 000000, 
070242 



ft qi 3 4 ft 
5)522,1? 

7 02 42 
J *)2 1ftft 

1 6 C i 2 o 6 
_fl 2 a 1 7 1 

06322 
7 221 V 

1031 1' n 



310075 1*71633 

9i7?0^2 16*2 14 

? 60 61 ' * 2 W f'jL 
IT 7 "ft ? /. p i?) ? ft 6 h 1 

1 6 ft 2 1 3 PI ' ^ 2 1 
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ft02002 ft26l 41 
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0341^'. 

1 7 4 2 ? 
ft 2 6ft 7 ft 
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ft 4 n 1 17 

~ft~ft2^^ 1 
ft 6 6 2 ft / 

ftftl .1 ft ft 



ft02020 
M 6 1 6 



037746 

002^20 



060106 
017 331 
95 60.141. 



£*501 1^ 

060513 
002003 



127746 

"!2463f 
#03 0ft 4 

026070 



ft 2 6 ft 7 ft 
P502P3 



00740ft 
002001 



0441 1 1 
0263/0 
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160206 
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160211 
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16 0000 
164 22 
07 4 260 



£02020 
164220 
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r.1 f 1 (A '/ h "> 

.4 n 1 3 9 •* 

CI 1 9 .'4 ". v", 

f , ^P*W3- ; ' 



< .1 ft « 11 4 
Pi ft 7 ^ M PI CI f 4 



1 'vi 9 3 3^ f 1 ''A tf 9 b 6 .4 9 c^l n f-'i ^ 



J A I', 

(/ 1 
(,1,-1 

c *:\ 

l: V; 

't <i 

'w"3 

1 ft 
ft 3 
fit 14 

"m f .«, 



< A 9 1 

" 1 9 

V17 

, 4 P ft 

1 7 1 

i • *" b 

? 1 > 

• ^ 4 <i 

1 ■*«•■• i.1 

> 'A ft 4 

'" 'H 

4 ft ft 

l "9^3 



•W ?_ f? r.^ 4 


:/, f. 7 ' 


f'; b 9. r\ m o> 


f >4 P 1 - ! 


1 bttPftj 


,M "'i : 


1 b?i/)i4M 


•, (/■ :> 


c v ft'4l4C'.' 


■■■• 4 4 


ft. 1 ft C P* *4 


{/1 . 1 •/ 


f?^i4!>,PS^ 


( : J. ft 


ft 9 6 j4 i 1 


4b 9 


,^■01^.^.3 ■.. 


ft ft -4 


ft (1W? ft?. 


1 ftft 


1 ft ft f<j !4 1 


1 7 9 


1 7 2ft fid 


(4 14 t'i 


{^'4 P! 9 6?, 


1 ?ft 


17 7777 


t ? i ft *4 


*9$P4/0.. 


;ft;i4 



(/. i-i (/; w fl r A ft r/i </■• 



4 PJ Ci 
?«>,/' 

ft 7 4. 
2ft(^ 

4b? 

9 M 3 

i4i>" 9 
M 4 ^ 

•y.74 _ 1" 

('! 'ft (^ 
?ft9 

Pi (.\ w 



7 f 4 4 / t 
ft ;.-i ft vi Vi 2 

» / ? 'A \A \A. 

« i4 ft l / b 

^ «19 4 2 1 

!?ftTft^r?' 

ft vo ft 9 ft 

41b 9 -40 0; 

ft 1 4 4 (<■! Pi 

"F4¥'9 IT' 

00^^47 

M 3 4 ft '4 y 



«4 ft 4 t 1 

MP! ft ft. ft -^ 
n 14 ( ; 1 ft '•• ft 
M « ft pw ft 

ft PI G1 Pi Co ft 

ftpTftf^ftft 

V! !7j"f4 {^ ft vj 

ft ft !4 P) '0 <* 
f*ift^^ftft 

nwii'u- ft 

»=s Cj i 1 * </^ ft ; -i 

ft ft; ft 0ft ft 



Pi (.1 ft ft n C'i 
~A7T77W\ 
pi ft. ft P« n ;v 
^ (^ ft ft -ft 
C^ CI ft ft ;4 w 
Pi Pj ft ft .7 

•71 ft ^ ft i4 PS 

f* C M f.) ft ft 

f* ,/, :A O. i'A 1 .A 

.? b '.1 Pi f 4 

ft, inr*jflf% • ) 
t A r. f J £,«, r.< <J< 

':fift h-»'t;»- 



m 14 C1 ft ft (4 

44ft244^0^ 
ftp! ft. ft ft ft . 
bft.ft'7jbb v 

"rTph'Tpi n n 
" w y ft ft ft 
«i '4 ;-i p\ ^ :i 

:■ ft Vi ft ft »4 

ft ft b \S ft ft 

<7, 1-1 1 1 ('■■) .4 (-1 
ft ft i'i V 1 '4 
<■* 11 V>- ft ft i» 
>A Vj f-S (^ f •'. p 

ft fel '/) ft p ;'-» 
ft ft ft Pi S ft 



.i9ftbr ft ' 

1,^ ;'.i fib ft ' y ' 

•:*. ».! pi '/ ( ' : i 
(.^l P* ft ft ft 'V 
r* p> pi p ft "" 

^rpjp 7 ^ ft ft 

t?!ftt-«J5;4ft 

Mftft '1 ,f ' 
ftftp-'U' ' 

•',</ !>M|' ' 
',' «f>l,' 1 .-...: 
f» t/i r>l (-1 f.i < 

ft '-.i « b ft ,:1 



<■<* ;i ^ 9 ft b 
pi .Vr-. {.■» r* ni 

r* >/ r,, ;1 (.« j.") 

r " ■•' - ''ft 

p !/i>\ .a n 1/1 
^ -Vi r,'. Mil 
"^ t'-'. p> >A 4 M 

(A !<■■■>, 1.1';:.* 

r.« f,i (•••• f,i <* (a 

'.' ;/1 ' ' <.', / M 
:'/■•''••• .1 <:* .,1 
r/ .,; .« >/, M / 
17. f^, «*(>, I? 1/1 



< i 14 ft ? 7 

pTbbfl piirpr 

ft-1ftft0P 
ftft ft t4 (-10 
'/• 1.1 pi PI 1-1 ft 

(f ft fti (* Pi ^ 

"b'b]? 000" 

(Abftftftvi 

ft \\ & Pi (A ft 

(^ ft p ; ft 
ft >i pi pi p> ft 

^P!Plftlll4 
f-i^tOPIft 4 

ft 4 » r^ \'. <'. 



ft PI ft 4 ft b 

t.t >,i (4 Pj (4 ft 
44 ft ft P 1 PI I. ^ 

b ft 14 ft 
"i">,"'pl'M"'t1pi"'Y 

pt 14 ft ft ft r 4 

ft b b P) (" (>i 

<}> Pi f 'r\ (4 pi :/| 

^ftftbbp* 

ft f 4 ft '4 b '4 
.3 p, '71 Pj p. ? 

(/• ft PI Pi tf (^ 
.4b^"b"ftf* 

c. ft ;/i Pi ft ft 
ft H ft Pi ( 4 (1 



Pi ft M 
ft C? 

0</Aft1 

PvM 
ft 0ft 
Pii'l-ft 
l-i ;Ui 
ft f;1 ft 

a 11 ft 

Pi (^'4 
ft PI ft 

5i 14 11 



•4 b 3 

"blTpf 
t4 '^ '4 

1ft I* 

:4W0 

4 W v»_ 

3 '<; *4 
•4HI4 
Pi v - ? 3 

fti4¥ 

vl 11 :4 
•/. 14 '4 
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VI . INTERNAL SYSTEM OPERATION 

A. IOMEC Command Sequences 

I. Seek Record [ £LI DE 69AH 
Read Data [ SLIDE 69B. 1 
Write Data [ gj-IDE 69CH 
Check Data [S I I DE 69D] 
Status Check C^IDE69E] 
6. Constants and Storage [SLIDE 69FU — fSecond Projector/ 



Supplied DOS-M Bootstrap Listing Study ("A" Version) 

I. Configuration Section (Start Address =2) [SL IDES 70D - 70F H 

a. Data Channel in Switches 0-5 

b. Configure DMA Control Word 

c. Loop to Configure all D.C. and C.C. Instructions 

d. Switch I 5 Down -- HALT 

Switch 15 UP -- Punch Configured Bootstrap in 

absolute tape format. 
2. Execution Section (Start Address =I00B or 5) [SLIDES 70A-70C] 

a. Loads Disc Resident Bootstrap form Track Sectors 
I & 2 on Subchannel specified to memory locations 
15400 - 15777 octal . 

b. Sets locations in DRB as follows: 



15771 

15772 

15776 

15 

15 



773] 
774J 



0. 

Head # (Bits 8-9). 

System Disc Drive #'. 



I * Data Channel I/O select code for 

Run T i me Di sc. 
15775 < ■■ Command Channel I/O select code 

for Run T i me Disc. 
Uses address in ASPBF of DRB_(wh i ch was set earlier 
during generation) to see what page LWAM declared in 
adjusts for one page lower for relocation of Oisc 
Resident Bootstrap. 

Adjusts DEF's in DRB for correct page (ASPBF, DEFDY, 
and DVADR). 

Relocates entire DRB to new page -- only does page 
re I at i ve move . 
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f. Transfers control to relocated DRB to have it 
bring In Core Resident DOS-M System from Disc. 



C. Disc Resident Bootstrap (DRB) Listing Study [ SLI PES 71 A - 7 1 F ] 

1. Configures all Disc I/O instructions (within locations 
15643-15724 octa I ) accord i ng to Data Channel already 
setup in location 15773 by supplied bootstrap. 

2. Calls PLOAD routine four times to load in the four 
sections of Core Resident System defined in ASPBF through 
ASPBF+II (3 words per load). SLOAD reads a sector at a time, 
Note how DMA Control Word does not have to be output again 
here because it was already outputted by Supplied Bootstrap 
in loading DRB. 

3. Examine Equipment Table of CRS just loaded to accomplish 
the f o I I owi ng : 

a. For DVR05 - configure all I/O instructions in this 
System TTY driver. 

b ' For DVR3I - modify its EQT entry for "RUN TIME DISC" 
channels. Configure all I/O instructions in this 
driver. Configure DMA control word in this driver. Set 
+ and - # sectors per track locations in this driver. 

4. Set RUN TIME DISC channel in DISCO (base page location 
I54B; bits 15-11). 

5. Set RUN TIME DISC Interrupt Table entries in correct 
interrupt table entry and also put correct entry in 
interrupt table where Generator Disc Channel entries were. 

6. Set new I/O channels in Equipment Table for devices swapped 
with RUN TIME DISC. 

7. Set RUN TIME SYSTEM Subchannel in Base Page location 155 
octal from information passed by Supplied Bootstrap. 

8. Set User Label TRACK/SECTOR Disc Address (Base Page 
location 200 octal) accordfng +6" Base Page locations 155 and 
I 75 octa I . 

9. Set Next TRACK/SECTOR Address on Current User Disc (Base 
Page Location 157 octal). 

10. Set Current User Disc Subchannel # (location 161) equal to 
Default User Disc Subchannel # (location 175). 

11. Branch to location 3 indirect to start DOS-M System. 
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D. DOS-M System Halts f SLIDE 72 ] 

These Halts are only during System Operation following 
successful bootstrap. 




DQS-M I/O Request Processing Ex amp I gj^^^P 
Mater i a I s used 

a. Tape Recording of step by step execution 

b. Large chart of DOS-M I/O Request Processing 

c. Foldout flowcharts on DOS-M (next section) 
d . S I i des 

(1) Equipment Table Format; # |0B 

(2) Device Reference Table Format; # | 0C 

(3) Interrupt Table Format; # | 0D 

2. Procedure 

a. Using the above tape recording and materials, 
trace an example I/O Request Operation (b below) 
through all major steps that occur from the 
initial EXEC call until the I/O operation is 
comp I ete . 

b. The example I/O operation will be: 



JSB EXEC 

DEF RTN 

DEF RCODE 

DEF CONWD 

DEF BUFA 

DEF BUFL 
RTN (Return Point) 



(Call to Executive Supervisor) 
(Define Return Address) 
(Define Request Code Address) 
(Define Control Word Address) 
(Define Buffer Start Address) 
(Define Buffer Length Address) 



RCODE DEC I 
CONWD OCT 5 
BUFA BSS 36 
BUFL ' DEC -72 



(Read Ope-ca-tJon R.C.) 

( Log i ca I Unit 5) 

(36 word or 72 char. Buffer) 

(72 character length) 
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PAliE fcfdvJJ #01 ***** IONEC DISC CUri<Ai!ij SEOUENCES 



uT 



!< 




*j'L*„_Sfi E K REC OR]Dl *Jl*j*_* 




Ok/id 

0k3 I I 



-ti i 2 

Disl3 

£015 
Cai 6 
0*317 



"! S3 id 21 

- G l 0022 

2i j 0*523 

" 0tf24 



U i) W id 2 

t» a #.$ 5 

ifl fc ti fr 

"u'tfO J7 

t3 ^3 i W 

md d 1 1 

U0 013 

u ei a lb 
u c a 1 6 
kJ tf 1 7 



a i j tf u 

lU06i<d 
1K3710 

US 41 04 

3 t-i 1 b 1 

T 3fcib7- 
iuo7 11 
lij*611 

~i 'j 3> fi 

1 2 ,3 1 
Oi^tflo 



SEEK 



C 



NOP 

LPS CYL 
OTB !>C 
STC PCC 



CYLINDER (TRACK) NUMpER 



OUTPUT CYL* TO DATA CH 



H^: 



Nore 

^^___ L 

LPA„SKCMP ___LpAJJ_bEEK COMMAND __ 

"CPB LStSK " * If-" CYL«"= LAST "c"YL# "aCCESSIdT" 

IOR HSIGN * CHANGE Ct^NC TO ADDRS RECORD 

ST0 LSTSK_ __* J_ Jp .D AT£ L A S T __S EJi K_ I M D I C A TJJ R_ 
"toft t>fty '"" in r.i ". UiT^vtiTyT u "'"' "- ■■' ^:^r^^^ "—— 



|J fe5 2 V- ; 

U W *') 2 J. 

tftftf22" 



06*lb6 
10 2610 
I d <5 7 1 



0B25 
Cb-26 



U tf it- 2 3 
J J 2 4 
fci k< 2 5 



i tf * 3 1 i 

2*323 
U 1 « 1 2 1 



QIC CC 
OTA CC 

^sfc cc,c 

/ SFS PC r 

>PA HDSCT 
OTA PC 
STC PC',C 

rer — 



_ 00 T P »j_f. se t K _/ A Up Fit s $ -__p OrmAiS D 
1"u CT'NJJ "lh'M. """"'" 



wait ^o^. Cy*.*^ ACC6?TAf/tcT 



CL<2 7 

0028* 

C«J2V* 



U0O26 124^2 



JSB STAT^ (^HtCK STATUS^ 



H & A i.l ! H T T S 1 f> - ft t S F C t fi ft ! HITS 7^ 
UUUijF -.HEAU/bEcTOR TO DATA Ch.NL 

* "iY'~i n Y e k'ku p f run; e , "ex i r h e h e 

A in D RETURN CN INTERRUPT 




jh? ^EekTi 



*OT£r; £ 1 \ HE R A ■ :S E E K ( ',% 3*?,.? ^ i? B ) -OH AN A 1» T) KfSjS N EC OR ^' ( 1 30 «Ml^; 



C 3 2 * 
0u3i* 
0vJ32* 



c o n n a hl r u s r b e f b s; u 

EXCEPT bMTUb CHECK. 
If T h E HEAL Uj N T r [-: 



0033* 
CkJ34* 
Cii35* 



f OK i HE ■'.-'CtfcKt'NT aCCE 
i)Et^ UMlth IhESt CCrv 
Mir< CHECK Ik IMS CCh 



ELI 
A 

SE 
5S 
CI 
i: i 



pw j 
LDKh 
LtCJ 

;" iT 

T lOfv 



K< K T 
bS K 
t il JJ 

S, 7 
IS 



Can 
E(.nR 
K I vE 

HE :(,. 
APPL 



C'd3fe" 
QQ37* 
CJ35* 



ii is I V E 6 Y fc 1 K f s • IN A il C L I I - I H I V E triV 
MU&T BE ^A^E TO MAlMAlN AMI CHECK 
IMUILA1UK FOR EACH L R 1 V E . 



Y 
D M 
) J 
ECll 
0D1 
1CA 
IRC 
TH 



T h E R T 
AY BE 
S A I. R F 
TTYa's 
NG IN 

acj^ On 

NMtN'T," 

e h e a r 



toC COM 
ISSUE?! 

A_l Y _ I N 
TEl<" t'HA 
THE EX A 

U TO A 



r'.ANC 
ONLY 

P0SIJ_L.CN 

"rT a" ~ 

hPLE 
SUSLE 



P R V I 3 
P0SIT1 



ION 

ON 



Gtf39' 



:..V-'- v 






^ g Tg .!_: B iT S 0-7 - C /^//^^ M j 8t7S S -'& a j £ 

N0T6 3L : a.f^S VJ- « > c^ ma^ ^^^^ * Btrx #~t ^ *]bRiv>g 



'5 



51 



N6T<? 3 ! B/rj g-f ^ //e^^ W ■ • *1Z*..^0.-A-.Z-.S®*1* 1 ^. %. 
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c 



c 
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G042 



c 



c 



?l 

J 

ID 

1? 
"f 

""L 

u 

417 



38 
3) 

31 

C35 
3* 



C 51 

3? 



C 

C" 



45 



c 



4» 

51 

S3 



004^ 
G fc 4 4 

C045 



* * * * * 



IREAB SATA 



00027 
U 130 3(0 



Id id 
0Qi> 1 3 2 




RSAt> 



0046 
0047 
0048 



00^1 
0033 



U3M63 

l 06702 



HOP 
_l*>AJ>MACV/. 

XOa t)CHNL 
OTA t> 
CLC 3. 



LOAD DMA CU N TRQ L WURp, 
INCLUDE BAT A CHNL*, 
AND QUIP UT TC Cf.A CHNL 



C049 
CU60 



00034 
00035 

00036 



6 to 1 U 

30 ioi 

1 2 6 13 2 



30U2 
0053 
C0b4 



00 037 

00040: 

0041 



10^70 2 
0601 ei 
10*602 



CtobS 
C056 
Ck)57 



4 2 

4 3 

4 4 



0058 
O0b9 
G0t)0 



106710 
6 U 1 4 
Q3fc>157 



L1>A CORAfc 
to a H&IGM 

ot^3l 

STC ^ 
UDA WDCNr 



LOAD CORE 
I r j C L U D F. 
A.\p SET 



BUFFER ADDRESS, 

I H E C T 1 N BIT, 

IN MEJlCRY ADDRESS 



REG 



T$JC EC,C 



LOAD NF.G ,# OF ^C^DS 

■ _ ANn SET Hr^ft'fHjJ COUNTE R EG 

SET 



LT>A 
IOP. 



D fi 1 A C H N t F K INPUTS ) A/Q7 £ £ 



6 1 
D062 
0063 



£064 
wia6t) 
0to66; 



0004?p 
00046 
00047 



106/11 
10*611 
10 7 6 






t>RV 



CLC CC 
OTA C£ 



LOAD K E A D C U fc h A N U 
INCLllDF 1 RIVF* . 



u 
00031 
D 2 



103711 
10 7 6 
10*311 



sre 6 iC 



OUTPUT READ C f- 'H A is D T 



stc 

CLC 
SPS 



6 
CC 



START DrtA 




Merea 
CMND CH 



00*353 

006 4: 

00055" 



02«U62 
014121 



JS8 STAT-*- 



START DATA TRANSFER 
INHIRIT DMA INTERRUPT 
* In IN T E R R U P T M) Dc , JJ^ IJ JHER E^ 
; *;. AND" RET tiuH " C K ■ INT £ K HUH T 
•^CHECk STATUS ) 



■ ^QTNg_j^ : /y?eft**6$ t>ata ftKA>^»/gL to /?6c g< ve ^ata 



NQTe A : 3rr3 /*-/& * **Afc ^/hm^ • 3/7\s #-J ; 




^ 
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* * * * * 



IOMEC DISC COMMAND SEQUENCES 



G06ti 

0069 



C0&0 



00006 

#000 

,*W62 
0tf063 
1) 4 

to d 3 1> 5 
k$8tf0 7 

o y / 1 

tf 7 2 
00v*i/3 




J^iTi?. 



C091 
0092 

0ks94* 
O095* 
0096* 
097* 
0098* 
j3099» 

0100* 

0101* 
0182* 
S203* 
1 &4 * 
_S 1 5 * 
1 6 * 
0107* 
0108* 



m®?4 

00075; 

d 7 7 
O010£ 
0010 1 





^60 lb2 

10*006 
lfe»t>702 

o^uieu 

1 2 6 2 
10270? 
860 lei 
102t>02 

6^144 

3 * 1 t> 7 
U>Q7 1 1 
lo^oii 
lUv>>0 o 

1 w 7 6 
iW2JU 
O24lig0 
014121 
X240O6 



I0ft DCHKL 
OTA 6 



Mi JLJL£A_. C NTRCL _W R J) , 
INCLUDE DATA CPnX#7~^ 
AM) OUTPUT TO UhA ch«L : 



CCRAD 
9L 



LDA 
OTA 
STC 

t/fcA WDCWT 



uW~WCH5" 



LOAD CORE 
A IN n SET 



BUFFER ADDRESS 

IN MEMOHY ADDRESS 



KEG 



LOAD MEG 



k C H S 
WORD Cl 




L A I) *K I T£ 



;HEG 



jr j)R 
CU^TFaTTD — : 
DRIVE* 



fffti'TE CrND 



s i a h t r ma ~ "~"~— 

INHIBIT DMA INTERRUPT 
* IN INTERRUPT MODE 



C M HO 




WAIT FOR 



,-w wRirc^i 



STATUS. 



' EXIT HERE 
INTERRUPT 



mt "WhllE* &EUUENCT 
HI IH TPE AFPRCPRIATE 



Above 



>* OF USED, 
COMMAND, AS FOLLOWS: 



wfWrtrTijnirr 



u fc 4 e tf 
nutf0 




WRITE J3ATA 

In J 1 IAUZE DATA" 

<LS£D TU INITIALIZE ADDRESS 
MELDS nF A_j\^jjipjq n 

FXA6 PROTECTED CYLINDER 



EXCLFT *KJTE 
^ISC PhCTECT 



DATA 




HtkllKE Th A l THE 

OVERRIDE SMTCH B F TURNED N 



£112* 
2113* 
0114* 



ml^lfU^ " Cm ^ "«"E "ATA 
*.?£ JO" .<$..) PEifvG PROCESSED 

■^ ?£KU BEFORE THE EN. n ; the SEGTOf? 



;V KtALFED, THE fit^TMftK 
WILL BE FILLED ft I TH 
- U "DS **F b^pri^T.-r. 



>»«mrtft-.--Ki fh 



£ E R C S 
THE KM 



IF THE WCR 

I).- OF,-; 

^P 1HE SECTOR 
THUS ]J[_ I 



LE.NO 
1 " ELE CTOR 

1 llll III in | n , 



IS 



-01£ 1CT JVE ARF SUBSETS 

AUliRfeSS FltLD(S) of * C^^TTT^^ 
HtLDCb) OF IHE SECTOH(S) BEING 



IM I 1ALUE 



PROCESSED. 
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137 



tfiJU7 



1^41^4 



tf*p CHecK^x 



M<?re i : 


A i 4-C-** sec-roe* to 


Be ci+etKebJ) B>r& 0-# 




_ 




';' ^A^\j,<i^MAA/Z>W;:l^ilK^ 


lljflf 


A/*r<? A ; 


tf /7S /J. - /JT ~ CMGLK 


■ 



Bits 0-2 a ^wtr # 



c 
c 
c 

c 
t 
t 

c 



7 *g 'C*'*tT#?Ll-€R : - GKGCor&s r* **£ Ctf*tA4 **b much AS J f 



, «■■.■> 

::|:M'f*' r ''- 



"5>©e* *£*? ^m .; //©«*>ei/«F* , *<* r* a#s ten *e "bATA 
occurs, aest/cr* dp cmccr /via/ *<? oarAit/iSb <*iiru 



STATUS C^MfAAMh 6*4.1. V 






c 



c 



c 
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10KEC DISC COtfP-AND SEQUENCES 



C 



C" 

12 



CI 

!Sj 

li 



24 



Jg- 

31 
"'- 'il 
'" 33 

34 

37 



C" 



c 



c 



C" 

ii 

e 



o 1 3 y\* 

CI 40 
0141 
0142 
0143 



"STATUS "'CHgCk 



u 



15 1 2 2 



U kJ to f j 

10 3100 



STAT 



0144 

^145 
3146 



00 12 J 
0124 

0125 



103710 
06wi57 



0147 
0148 
D149 



to U i 2 6 
012 7 
0U13K 



1*4261 1 
10O711 

1 2 3 10 



CI bw 
0151 
0152 



o^i3i 

0^132 

00133 



1007 ll 

,10.2510: 




liiil 



(TURN OFF fhTERK SYS jF ] J ' S ON) 



LOAD DRIVE* 



UUTPllT STAluS COMMAND 
TO CKND CHANNEL 




0153 
0154 
0155* 



UkJi J4 
0«U35 



iU2l^0 
1 2 * 1 2 1 



/ LrA DC 



GET STATUS FRO}* DATA 



( KLSF I I N T E K K S Y 8 IE IT WAS CM 



0156* 
0157* 
0158* 



nUTT 



JTHP STAT,! 

u¥tC 3 1 ATUS BITS ■ 



0159* 
0160* 
0161* 



13' - 
12 - 



~ A IT t (V 1 1 h: 



I" i H S I SEEK - ' D M V E ~ 
UVtRKUN - LATE DATA 
R t A r / * R I T E UNSAFE - 



OPEkAT I UN CuhpLF TED. 

KaT 



0162* 
0163* 
0164* 



il - AtCfcSS 
l«5 - ALLEYS 
9 - SEEK INCOMPLETE - 



G U N E F R U M K U T . K E a D Y 
TRANSFER - HAKlikAKE FAILUHE 

HARD WAKE FAILURE 

U Pi S A F E^'ITarTw A ft E fATLU 7<t 
HUNfjNG - hAwOwAKfc KaILUke 
HARDWARE FA I LUKE 



Tir^EADV 



0165* 
0166* 
0167* 



2168* 
0169* 
0170* 



8 - SEEK ChECK - SUFTMRE ERROR (E.G., CYL# > 2^2) 

7 -, (f\CT USED) 

6 - NCI READY (ALSO SET WHEN BITS 11 AND/OK .12 SET) 



0171* 
0172* 
0173* 



0174* 
017 5* 
017 6* 




~ EM CF CYLINDER - SOFTWARE ERROR - ATTEMPTED TC 

hRllE PAS'! ThE ENU OF A CYLINDER 
- AURESS EPHCP - Al;iKESS ISSUED DOE S NOT &G«fcE.MTH! 
AL'JJkt'yb - ""* 



llsl a l 1 uk ess - hardware failure ur disc not 
im'iializec - or - if b i t 3 is also on, then 
Tee cylinder being procfssed has been flagged 



■3 . v.:-. 



0177* 
0178* 
0179* 



LEFtCTIvE, 
FLAGGED CYLINDER - SET IF CYLINDER BEING PROCESSED 
HAS BEEN FLAGGED Pfe UTECT En 0* (IF BIT 4 IS ALSO SET 



2 - 



UEFECIIVE - OR - INITIALIZE DAlA COMMAND HAS 
ISSUED KITH DISC PROTECT OVERRIDE SWITCH OFF 
DRlVt bUSY - SEEK I in PROCFSS 



BEEN 



0180* 
0181* 
0182* 



1 - DATA ERROR - CYCLIC CHECK INCORRECT 
e - ANY EKROP - TURNED ON WHEN ANY OF THE 
b IT 15 OR, ON A READ OR CHECK DATA r 



0183* 
0184* 
0185* 



ABOVE EXCEPT 
BIT 3, IS SET. 



NOTE; ANT h A k D * A R E FAILURE * r~ I C H DOES MOT 
KEUOVLKApLE ON RETRY, 



SET BIT 6 MAY BE 



0186* 



h 
r 
i 
t 



i 



[SLIDE 69E: 



PAGE 0^06 #01 



* * * * * 



lUfrEC DISC COMMAND SEQUENCES 



o 






Cia9««»«« DATA CONSTANT AH& ST0RA66 AREA ***** 



C 






c 



C" 






c 



C" 






31 

- 32 I 



1 9 * 

oiyi 

0192 



00010 
00011 



DC 

cc 






10B 
JULfL 



0193* 

0194 

0195 



"DATA CUANK6L (HIGH PRIORI TV) 



U3io6 03*000 SKCMD OCT 030000 

8.4,1 37 1 3 wr: A DCM D O CT ±30000 

3 196 UldHK 2*J0 RDCMD OCT 0A0000 

3197 00141 06^1300 CHCMD OCT 060/000 

19 8 00 142 U^btttt S T CMP OCT 0400pp 



0iy9 00143 05000£l RFCMD OCT 050000 

0200* 

.O^jl 04 H4 Qtnnjttfl frhcru' NOP 



SEEK RECORD COMMAND 
„A&DftESSi*ECORD C«>HWA£/I>_ 
READ DATA COMMAiJD 
CHECk DATA COMMAND 

status CH6CR command 

REFtNC SECTO* COHMAWD 

STORAGE FOR CU RRE NT WHITE CHND 



0202* 

2k< 3 

02^4 

2205 

0206 

0207* 



00145 0100K0 WDChD OCT 0\00pp 

U dl 4ft 1 le»tfto0 iN ChD OCT M00PP 

0^ 1 47 ii 1 000 FCCHD OCT 1 1 1000 

00l3fc i:lM'4^..id DCCMD OCT tljtq-00. 



WRrTe DATA C0HMAtfl> 

INITIAL 135.. DATA ...COfllfttfe 

ptA6 PROTECTED CyLIW$eR CW/!> 

flaO defective cYciwdbr CMtfD 



02*>6 
0209 
0213* 



010 1 1 i-J U u Ifl 1^ S I G I'm OCT 1 k'«0 to e BIT 1 5 

Otf 132 12^0 LfAC^f OCT 1 200^0 DMA CONTROL WORD 



0211 
0212 
02 13* 



0^ia3 000010 lCt-M HCT iv$ 
001b4 0rtu,3i3 LS T^K PEC 2Cf 3: 



DISC DATA CHNLft (HP) 
LAS1 SEEK 1ND ..■'•'{ IMt 



> 202) 



0214 
0215 
0216 



1 5 5 
00156 
k» 1 5 7 



00*>000 
id 



CYL NOP 
HtStl NOP 
L K V NOP 



CYLINDER* 
hEADrt ( 15-8) 
DRIVe* 



ScTR#(7-0) 



0217 
0218 
0219 



00100: 

J 1 6 1 

00162 



00 fe/ 
000V30 
to 



lCrau nop: 
M.O'1 NOP 



CORE iiUFFER ADL-REfeS 

NEU a^ORCS TO- KE TRANSFERRED 

POS tfSCTRS TO PE CHECKED 



34 

O 35 
34 

37 
fc:" 

3« 



40 
s4i 
4? 
<3 
- 4( 
45 



0220* 
C221 

** NO 



END 



ERKORb* 



\*^ 



44 

"47 



o 53 



51 



CSLIDE 69F3 



page 0002 #01 C2>os-/a Sup^xsJ> 3<9*r*srx*p C "A " ^ERSZO^/ ) 



$ 
1 

^ 

* 



I 



0001 

0-002* 

0003 

hit 0004 
0005* 
/*~0*006 
/ 0007 

/ 0008 
0009 
0010 
001 1 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039. 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047* 
0048 
0049* 
0050 
0051 
0052 
0053 
0054 
0055 
0056 



ASMB*L*A 



00002 

00002 024223 



00005 

00005 

00006 

00007 

00010 

0001 1 

00012 

00013 

00014 

00015 

000 1 6 

00017 

00020 

00021 

00022 

00023 

00024 

00025 

00026 

00027 

00030 

00031 

00032 

00033 

00034 

00035 

00036 

00037 

00040 

00041 

00042 

00043 

00044 

00045 

00046 

00047 

00050 

00051 

000 52 

00053 

00054 



102501 

010200 

000065 

070166 

006400 

106600 

103700 

030204 

102601 

103701 

102300 

024017 

060206 

002040 

010200 

102600 

103700. 

010203 

070170 

060207 

102606 

106702 

060210 

102602 

102702 

060173 

102602 

102301 

024040 

014056 

060205 

030166 

106701 

102601 

103700 

103706 

103701 

102301 

024052 

014056 



00055 0241 10 



00056 
00057 
00060 
00061 
00062 
00063 
00064 



000000 
103700 
060166 
106701 
102601 
103701 
102300 



ORG 2B 
JMP CONFG 



BOOT 



C 



ORG 
LIA 
AND 
CLE 
STA 
CLB 



5B 
1 

M7 
>ERA 
DRV# 



C 



STC 
T7JR" 



DC 
DCC 



SEEK 



OTA 
STC 



CC 
CC>C 



SFS 

JMP 

LDA 

SEZ 

AND_ 

OTA 

STC 

AND 

STA 



DC ^_ 

*-l 

HDSCT 

M7 




DC 

DC * C 



Ml 774 
HDMSK 



STC 
STC 
STC 
SFS 
JMP 
JSB 



DC>C 

6#C 

CC>C 

CC 

*-l 

STAT**- 



STAT 



JMP RELOC 

NOP 

STC j)C*C 
DRV# 
CLC CC 
OTA CC 



Go C0Af?/Gc"*G ffa&r^r/eAf* 



GET SYSTEM SUBCHNL 



SET DRIVE* 



OUTPUT TRK# 
FOR SEEK 



o 



OUTPUT SEEK CMND 
TO COMMAND CH 



NL/ 



— U/AZT ^t>l\ 



track. * R€C&»tf£& 



SUBCHNL ON REMOVABLE PACK? 
-YES* SET HEAD* = 



OUTPUT HEAD/SCTR 
TO DAJA CHNL 




OUTPUT DMA CNTRL WORD 



OUTPUT BFR ADDRS 



OUTPUT WORD COUNT 




WAIT FOR SEEK 
TO COMPLETE 
CHECK STATUS 



OUTPUT READ COMMAND 




SET DATA CHNL FOR READ 
START DMA 

START READ OPERATION 
WAIT FOR READ 
TO COMPLETE 
CHECK STATUS 

GO RELOCATE BOOTSTRAP 




[SLIDE 7#A: 



rHlafc. WIOKM *K>I 






0. 

< 

)- 
o 
o 

C9 



^ 



0057 

0058 

0059 

0060 

0061 

0062* 

0063 

0064 

0065 

0066 

0067* 

0068 

0069* 

0070 

0071 

0072 

0073 

0074 

0075 

0076 

0077 

0078 

0079 

0080 

0081 

0082* 

0083 

0084 

0085 

0086 

0087 

0088 

0089 

0090 

0091 

0092 

0093 

0094 

0095 

0096 

0097 

0098 

0099 

0100 

0101 

0102 

0103 
0104 
0105 
0106 
0107 
0108 
0109 
01 10 
01 1 1 
01 12 



00065 024064 

00066 102500 

00067 000010 

00070 102011 

00071 124056 

00100 

00100 024005 

00105 

00105 000222 



001 10 

001 10 
001 1 1 
001 12 
001 13 
001 14 
00115 
00116 
001 17 
00120 
00121 
00122 
00123 

00124 

00125 

00126 

00127 

00130 

00131 

00132 

00133 

00134 

00135 

00136 

00137 

00140 

00141 

00142 

00143 

00144 

00145 

00146 

00147 

00150 

00151 

00152 

00153 

00154 

00155 

00156 

00157 

00160 

00161 



002400 
170212 
170213 
060170 
170214 
060166 
170220 
060165 
170215 
170216 
002004 
170217' 

064221 

144221 

160001 

010202 

040176 

070171 

160001 

010201 

030171 

170001 

044175 

160001 

010201 

030171 

170001 

044175 

160001 

010201 

030171 

170001 

06021 1 

010201 

030171 

070172 

064173 

074167 

16421 1 

174000 

002004 

03421 1 



JMP *-l 

LIA DC % 

SLA 

HLT 11B 

JMP STAT* I 

ORG 100B 
JMP BOOT 
ORG 105B 
DFEND DEF CHSUM 



GET STATUS 
ANY ERROR? 
-YES 



BOOTSTRAP START ADDRESS 



RELOC 



ORG 110B 

CLA 

STA CLER1#I 

gTA rl c-po.i 

Ida hdmsk 

STA ABHDMjI, 



MVMOR 



LDA 
STA 




SAV/F HEAD* FOR DISC-RES . BOO 



DRV# 
ABDRV*I 



LDA 
STA 



CHAN 
ACHNLjI 



SAVE DISC I/O CHNLS 



STA ADCHNjI 

INA 

STA ACCHN,I 



SPPNT 

SPPNT*I 

B*I 

M76K 

N2KB 

PGMSK .. 



FOR DISC-RESIDENT 
BOOTSTRAP 



ASPBP 

GET ADDRESS OF 
ISOLATE PAGE BITS 
SUBTRACT 1 PAGE 




LDA 
AND 
I OR 



BjI 
M1777 
PGMSK 
B>I 



ASPBF 

ADJUST MBBBI ADDRESS, 



ADB 
LDA 
AND 
IOR 
STA 



Nl 
B*I 
M1777 
PGMSK 
B,I 



ADJUST DEFDY 



ADB 
LDA 
AND 
IOR 
.STA 



ADJUST DVADR 



LDA 
AND 
IOR 
STA 
LDB 
STB 
LDB 
STB 
INA 
1SZ 



DBOOT \ 
M1777 \ 
PGMSK \ 

RELBT ^ 

N2 56 
WDCNT 
DBOOT* I 
A*I 

DBOOT 



SET TRANSFER ADDRESS 



* RELOCATE 

* BOOTSTRAP 



CSLIDE 70B3 



PAGE 0004 #01 



O 



>- 

o 
o 



01 13 


00162 


034167 




ISZ 


WDCNT 


01 14 


00163 


024156 




J MP 


MVMOR 


0115* 












01 16 


00164 


124172 




JMP 


RELBT*] 


01 17* 












01 18 


00000 




DC 


EGU 





01 19 


00001 




CC 


EGU 


1 


0120 


00165 


000000 


CHAN 


NOP 




0121 


00166 


000000 


DRV# 


NOP 




0122 


00167 


000000 


WDCNT 


NOP 




0123 


00170 


000000 


HDMSK 


NOP 




0124 


00171 


000000 


PGMSK 


NOP 




0125 


00172 


000000 


RELBT 


NOP 




0126 


00173 


177400 


N256 


DEC 


-256 


0127 


00174 


177405 


N2 51 


DEC 


-251 


0128 


00175 


177777 


Nl 


DEC 


-1 


0129 


00176 


176000 


N2KB 


OCT 


-2000 


130 


00177 


177700 


N100 


OCT 


-100 


0131 


00200 


000007 


M7 


OCT 


7 


0132 


00201 


001777 


M1777 


OCT 


1777 


0133 


00202 


076000 . 


M76K 


OCT 


76*000 


0134 


00203 


177400 


M1774 


OCT 


1 77400 


0135 


00204 


030000 


SEEK 


OCT 


030000 


0136 


00205 


020000 


READ 


OCT 


020000 


0137 


00206 


001001 


HDSCT 


OCT 


001001 


0138 


00207 


120000 


DMACW 


OCT 


120000 


0139 


00210 


1 15400 


MEMAD 


OCT 


1 1 5400 


0140 


00211 


015400 , 


DBOOT 


OCT 


15400. 


0141 


00212 


015771 


CLER1 


OCT 


15771 


0142 


00213 


015772 


CLER2 


OCT 


15772 


0143 


00214 


015772 


ABHDM 


OCT 


15772 


0144 


00215 


015773 


ACHNL 


OCT 


15773 


0145 


00216 


015774 


ADCHN 


OCT 


15774 


0146 


00217 


015775 


ACCHN 


OCT 


15775 


0147 


00220 


015776 


ABDRV 


OCT 


1 5776 


148 


00221 


015777 


SPPNT 


OCT 


15777 


0149* 













•TRANSFER TO DISC-RES. BOOTSTRAP 

DISC DATA CHANNEL 
DISC CMND CHANNEL 



CSLIDE 70G 



PAGE 0005 #01 



30*TSTXAP C0A, ?£&&*>* T*R 



0151* 
















0152 


00222 


000000 


CHSUM 


NOP 








0153* 
















£154 


00223 


102501 


CONFG 


LIA 


1 


GET DISC DATA CHANNEL 


8155 


00224 


010337 




AND 


B77 






156 


00225 


070165 




STA 


CHAN 






0157 


00226 


030207 




I OR 


DMACW 






0158 


00227 


070207 




STA 


DMACW 


CONFIGURE DMA CNTRL WORD 


159 


00230 


060337 




LDA 


B77 






160 


00231 


003000 




CMA 








161 


00232 


040327 




ADA 


DEFBT 






0162 


00233 


070330 




STA 


CNTR 






0163 


00234 


064327 




LDB 


DEFBT 






0164 


00235 


006004 


CLOOP 


INB 




* 




0165 


00236 


160001 




LDA 


B*I 

4 


* 




0166 


00237 


002021 * 




SSA, 


RSS 


* 


CONFIGURE ALL 


0167 


00240 


024247 




J MP 


CNEXT 


* 




0168 


00241 


010340 




AND 


MASK 


* 


DISC I/O 


0169 


00242 


002002 




SZA 




* 




01 70 


00243 


024247 




JMP 


CNEXT 


* 


INSTRUCTIONS 


0171 


00244 


160001 




LDA 


B*I 


* 




0172 


00245 


040165 




ADA 


CHAN 


* 


IN BOOTSTRAP 


173 


00246 


170001 - 




STA 


B,I 


* 




174 


00247 


034330 


CNEXT 


ISZ 


CNTR 






0175 


00250 


024235 




JMP 


CLOOP 






0176* 
















0177 


00251 


102501 




LIA 


1 






0178 


00252 


002020 




SSA 




PUNCH CONFIGURED BOOTSTRAP? 


0179 


00253 


024256 




JMP 


* + 3 




•YES 


0180* 
















0181 


00254 


102077 




HLT 


7 7B 




A/0 < //*t.r ZK/teZ*VGXABLe 


0182 


00255 


024254 




JMP 


*-l 






0183* 

















HSLIDE 70DU 



PAGE 0006 #01 



P&VCH C <W ?j goAA r£2> £ ear sr/ZA P 



0185 

01 86 

0187 

0188 

0189 

0190 

0191 

192 

0193* 

0194 

0195 

0196 

0197 

0198 

0199 

0200 

0201 

0202 

0203 

0204 

0205 

0206 

0207 

0208* 

0209 

0210 

021 1 

0212* 

0213 

0214 

0215 

0216* 

0217 

0218 

0219 

0220 

0221 

0222* 

0223 

0224 

0225 

0226* 

0227 

0228 

0229* 

0230 

0231 

0232 

0233 

0234 

0235 

0236 

0237 

0238 

0239 

0240 



00256 
00257 
00260 
00261 
00262 
00263 
00264 
00265 

00266 
00267 
00270 
00271 
00272 
00273 
00274 
00275 
00276 
00277 
00300 
00301 
00302 
00303 



060334 
070326 
003004 
040105 
070331 
001727 
010203 
070325 

002400 
070002 
070003 
070004 
060331 
003004 
070330 
060326 
064334 
140001 
006004 
034330 
024277 
070222 



00304 060332 

00305 064341 

00306 114103 

00307 060333 

00310 064324 

00311 114103 

00312 060331 

00313 003004 

00314 002004 

00315 064336 

00316 114103 

00317 060332 

00320 064341 

00321 114103 



00322 
00323 

00324 
00325 
00326 
00000 
00001 
00103 
0032 7 
00330 
00331 
00332 
00333 



102077 
024304 

000325 
000000 
000000 



000005 
000000 
000000 
177716 
177776 



LDA .2 

STA ABSAD 
CMA,INA 

ADA DFEND 

STA TEMP 
ALF*ALF 

AND Ml 774 

STA RCLNG 

CLA 

STA 2B 

STA 3B 

STA 4B 

LDA TEMP 
CMA,INA 

STA CNTR 

LDA ABSAD 

LDB .2 

KLOOP ADA B*I 
INB 

ISZ CNTR 

J MP KL'OOP 

STA CHSUM 

PMORE LDA N50 

LDB AFDFR 

JSB HSPDRjI 

LDA N2 

LDB SHREC 

JSB HSPDR*I 

LDA TEMP 

CMAvINA 

1NA 

LDB .4 

JSB HSPDR#I 

LDA N50 

LDB AFDFR 

JSB HSPDR*I 

HLT 77B 

JMP PMORE 



SHREC 

RCLNG 

ABSAD 

A 

B 

HSPDR 

DEFBT 

CNTR 

TEMP 

N50 

N2 



DEF 
NOP 
NOP 
EQU 
EQU 
EQU 
DEF 
NOP 
NOP 
DEC 
DEC 



*+l 



0B 
IB 

103B 
BOOT 



-50 
-2 



SET BOOTSTRAP START ADDRESS 



SAVE BOOTSTRAP END ADDRESS 



SET PUNCH RECORD LENGTH 



SET COUNTER FOR CHECKSUM 



* GENERATE 

* CHECKSUM 

* FOR BBL 
* 



PUNCH LEADER 



PUNCH RECORD LENGTH* ABS ADDRS 



PUNCH BOOTSTRAP 



PUNCH TRAILER 



[SLIDE 70E1 



0241 


00334 000002 


.2 


OCT 


2 


0242 


00335 000003 


.3 


OCT 


3 


0243 


00336 000004 


.4 


OCT 


4 


0244 


00337 000077 


B77 


OCT 


77 


0245 


00340 070036 


MASK 


OCT 


070036 


0246* 










0247 


00341 000342 


AFDFR 


DEF 


* + l 


0251 






LST 




0252* 










0253 






END 




** NO ERRORS* 









CSLIDE 7m 



c 



c 



\J 



c 



C" 



J"*"! 



C" 



c 



c 












c 



Dos -m Disc Restb eur Bootstrap 

0127 #10 MflMMHBDHMHHMMa^MVVHHBBBi 



0350 
^ 3351* 
~ U 3 5 2 *"" 



15400 



ORG 15400B 



0353* 
0354* 



THE hULLU W l KG LcAlTEfrFrKhnS LCADtNU OF THE KESIflENT POKTIONTS ~ 
OF THE DISC MONITOR SYSTEM, THE LOADER IS LOCATED ON SECTORS^ ^ X 
TRACK OF THE SYSTEM DISC, IT IS GENERATED BY THE SYSTEM 



0355* 
0356* 
0357* 
U358* 
0359* 
0360* 



SENEKAIUK AND CONSISTS OF* 



■■it'% 

TZt 



THE INSTHOCTIONS REQUIRED FOR LOADING THE S YSTEM 
T H E 1) I S fTi asD LORE ADDRESSES SPEC ipV INGHjOXT) INO 



0361* 
0362* 
0363* 



T HE ADDRESSES HEUU TTCTTTnTITTPTrifTyiG AKE'Tft FTTH. L WTNGT 
(A) BASE PAGE LINKAGES __ 



11364* 
3365* 
0366* 



( 1) LOW COKE ADDRESS 

<2) HIGH CORE ADDRESS 

(3) DISK ADDRESS OF ABSOLUTE CODE 



0367* 
8368* 
0369* 



IB) SYSIF/M, Kl RESIDENT MAIN 
(1) LOW COhE ADDRESS 



0370* 
0371* 
0372* 



(2 > HIGH CORE AJJDRE5S * 

(3) DISK ADDRESS OF A BMLklE—EflilE 




s*t*s€i> "A" veasroM -to* 



375* 
^ £376* 




0377 
0378 

0380 

0381 

0302 

0383 
0384 



15400 
15401 
10492 
154(33 
15404 



000000 

067731 



START 



01/5/0 
06/732 
07/762 



T5T£F 

15406 
154U7 



0386* 
0387 



1541(3 



017613 

01/613 
01/613 

01/613 




DEFDY 
CNFGR 
ASPBF 
SPCAD 



TONFo,"-BOTTBTR-AF?"'T/.a IN^TBT 
GET APPRS OF 'DISC SPEC, BFR 



SET CURRENT SPBUF ADpRfcS? 



PLOAD 

PLOAD 
PLOAD 



154 U 064120 



TlJOTir 



LDB BEQTr 



LOAD BP LINKAGES 

LOAD MAIN SYSTEM 
LOAD I/O TABLES 

"LOAD EXEC DOUBLETS 




sysr€*A — 



GET n OF EQUIPMENT 



0368 
0389 
0390 



0391 
0392 
0393 



0394 
0395 
0396 
"0^97" 
0398 
0399 



15412 
15413 
15414 
15415 
15416 
15417 
15420 
15421 
15422 



00/004 
07/310 
064U7 



044055 
i6W00i 
44051 
"0~l*J0/2 
070773 
053774 



CNpGi 



CMB, IN8 
STB CNTR 
LDB BEQTB 
"ABF 



TABLE 

STORE 

GET FWA 



ENTRIES AND 

NEGATIVE 

OF EQUIPMENT 



TABLE 



15423 
15424 
15425 



0400 
0401 
0402 
0403 
0404 
0405 



15426 
15427 
15430 
15431 
15432 
15433 



07/763 
053775 
07/764 
077304 
044056 
160001 



LDA 
ADB 
TNTF 
STA 
CPA 

~srr 

CPA 

STB 

"SIT 



.2 
B,I 

:V2N : -::; 
W.77 
CHANL 
RUND1 



X '-a 3 AT> vJtttO «P S^T Cn4^ 



001727 
013752 
070305 



SwPl 
RUND2 
SWP2 
EUCUR 

ADB ,3 

LDA B ,I +- 

ALF,ALK 



SAVE I/O CHANNELS 
=RON TIME DISC DATA 
-VES7 



CHNL? 



■RUN 
-YES, 



TIME DISC 



CMND CHNLH 
SAVE CURRENT EOPT '"UbU AliMOt 



SAVE 



fa i f TH vUORO ol^ £<$T 6n4-«Y 



AND 
STA 



M.377 

EUPCD 



SAVE EQPT TYPE CODE 



C" 
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Mr 



22 
24 

»r 



C" 



C" 
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0406 
8487 
0403 
0409 
0410 





0423 
0424 

0425 



S426 
0427 
0^28 



04 29 
8*30 
0431* 



Jfe 0432 
~ 0433 
so 4 34 




0439 
0440 




2«49 



0450* 

2^51 

0452 



0453 
0454 
0455 



0456 

0457* 

0458 



0459 

0460 
0461 



5434 050060 

5435 02/460 ^ m 
"5436 05O>65jw>» 
5437 02/4^5^ * * 

5440 06/304-> CNFG2 

5441 fcjdP066r™~ r 

5442/3/310 1 

5443 r 02/4i5 \ 

^4 4^ 02/5 03"^ 



CPA ::;■ 
JMP C 



CPA 
JMP 
LDB 

I0B 

isz 

JMP 



NFS 4 
ISlT 



NFG3 
OCUR 

NTR 
NFG1 

JMP XNFGT 



«SY$TEM TELETYPE? 

=disc "T " " 

-YES 

CHECKED ALU ENTRIES? 
. -NO 



SET DISC EOPT TABLE AT HUN TIME 



545\00 



545^073303 
5456 ^63/74 
b407 O/V/3 



LDA CHANL 
STA GEND1 

\WK 

STA"~£END2" 

LDA RUNDi 

STA CHANL 



SAVE DISC I/O CHN2 AT GEN, TIME 



5460 06/3 

5461 160001 

5462 07^730 



SAVE GEN, DISC CMND CHNL 
SET CHAN= RUN TIME DISC ChNL 



CNF64 



5463 
54 64 



1640(^0 
01/5/0 



LDB 
LDA 
STA_ 
T L0B 
J SB 



EtfCUK 
B,I 

DVADR 

Trr~" 

CNFGR 



SAVE DRIVER ENTRY POINT 



GET CONFIGURATION STOP POINT 
£?N*v. A **L X/o TCM4T , I* *"& R W<= R, 



5465 
5466 
5467 



063305 
05U060 
02/440 



LDA 
CPA 
JMP 



m7~V 
5471 
5472 



806004 
i600tl 
033773 



EUPCD GET EUPMT TYPE CODE 
.5 =SYSfEM TELETYPE? 

CNFG2 -YES 



TNin 
to a 
idp 



B f I 
CHANL 



S47T 

5474 

5475 



170001 
006004 
063747 



-NO, MUST BTTISC 
CONFIGURE DMA CNtRL WORD 



"STT 
INB 
LDA 



"B7T~™ 
*SPTK 



5476 
6477 

5500 



170001 
006004 
003004 



AND~^T0RE 
* SET + AND - 



"STA" 
INB 
CHAf 



B7T 



1NA 



55FT 
5502 
5503 
6504 



1/00 01 
06/304 
07/311 

82/4 40 T 



^"^"STCTO^TT RACIC 

* IN 

* DISC DRIVER 



"STA 
LDB 
STB 



^71 
EUCUR 
EQDSK 



save address of 
disc eqpmt Table 



XNF152" 



5505 060154 CNF67 LDA BDSCO 



Co#T*#u€ 



5506 
5507 



001722 
010767 



5510 033774 

5511 001727 

5512 001723 



ALF,RAL 
AN D M.740 
IOR'RUNDl 
ALF, ALF 
ALF,RAR 



* DISC" CHANNEL" 

* IN *DISC0* 

* 



5513 070154 

5514 063763 



STA BDSCO 



LDA SwPl 



5515 06/302 

5516 01/606 

5517 063764 



LDB GENDi 
JSB INSWP 
LDA SWP2 



* SET NEW ENTRIES 

* IN SYS GEN # TIME 

* DISC CHANNEL 
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MB 






0462 
0463 



15520 
15521 



06/303 



LDB GEN D2 
JSfL INSWP 



INTERRUPT TABLE LOCAUONS 



O'j 
is 

C" 



3» i 



L 4: 



c 



0464* 

0465 15522 002400 

0466 15523 06/774 

0467 15524 01/606 
0460 15525 063311 
469 15526 06/7/5 



C470 
471* 
0472 



15527 01/6106 



CLA 

J- D BURUNDI 
JSB fNSWP 
LDA EUDSK 
LDB RUND 2 
JSB IN3WP 



* SET R UN_ J IM E 

>,' DISC CHANNELS 

* IN 

* INTERRUPT TABLE 




0473 
3474 
0475 



1 5530 

15532 
15533 



06/763 



02/540 
044.055, 



LDB 
SIB, 
J MP 
AD6 



SWP1 

RW~7 

SWAP2 

:V2^;o:.;- 



* SET NEW 1/0 CHANNELS 

* 



«* t>476 

C" fl477 

''j 04 7 8 

>i? y 4 7 9 

fV:! 4 80 

* 2'1 0481 



15534 160F0T 

15535 0207/4 

15536 033302 
X5537 1700T3T 

15540 06//-64 

15541 006003 



ShAP2 



n UTW2 r5542 02/546 ~~ "~ 

Qn 0483 15543 020775 

» 0484 155 44 030303 

" I 13485 15545 17FBT0T ~~"' 

C'H 0486* 

.»! 0487 15546 0637/6 SfcpSC 



LDA 
XOR 
IOR 

HFnr 

LDB 
SZB, 
~JKF~ 
XOR 
IOR 



¥71 

RUNDl 

GEND1 

B7r™" 

SwP2 

RSS 

RUND2 
GEND2 

WFTM 



IN E Q U IP ME NT "TO LE E NT RTeT 



OP DEVICES 



* SWAPPED 

"* wtth~r uttt i "he - in sir 



LDA 8DRVJ 



J^ £488 
C^^ 3469 

39 0490 



1554/001200 

15550 Ob/772 

15551 006003 



J' | 0491 15552 002004 

Oi £492 15553 064155 

"j 0493 15554 070155 



RAL 

LDB BHMSK. 

S Z JW R SS «+ ■ 

iNA v^~ ' 



LDB BSYSC 
STA BSYSC 






C494 15555 0541/5 

0495 15556 070175 

0496 15557 006400 



isrer~^S7£; ~&Ud t 



SET RUN TIME SYS SUBCHNL 



CPB BUDSC 
STA BUDSC 
CLB 



0497 15560 050175 
©498 15561 064115 
0499 15552 074200 



05*>0 155o3 047/57 

0501 15564 074157 

0502 15565 064175 
"OF03 15566 074161 

0504* 

0505 15567 124003 



CP A BUDSC 
LDB BSYBP 
STB B DSC L 



SYS SC -m USER SCI 
-YES, 

SET DISCL 



ADB ,400 

STB BUNTS 

LDB BUDSC 

STB BCDSC 



» SYSTEM NEXT TRK/SCTR 



JMP 3B, I 



60 START DUS< 






S507 155/0 00W000 ll^FGK 

508 15571 05/730 

1T509 155/2 12/6/0 

0510 15573 03/730 

0511 155/4 160730 



5: 0512 

]k> C513 
jj^S s 5 1 4 



NOP 

CPB DVADrt 

JMF"CnF~GR7T 

IS2 DVAOH 

LDA JOVADR, I 



155/5 002021 

15576 02/571 

15577 010766 



DONE CONFIGU RING THIS fiKIVERV 

-NO,. INCH -TO NEXT INSTRUCTION 
LOAD INSTRUCTION 



SSA,RSS 
JMP CNFGR+1 
AND MASK 



a 



0515 15600 002002 

0516 15601 02/571 

0517 15602 160730 



* CHECK IF INSTRUCTION 

* IS I/O 



SZA 

JMP CNFGR+l 

LDA DVADrt, I 



FOR DEVICE iExrLUDiN~d"¥M"AT 
-YESr 
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f- 



c 



c 



f 






74 

77 



c 

36 

31 

33 



c 



0518 
C519 
0523 



15603 

115604 

T5605 



043773 

17^730 
132/ 57 f 



ADA 

STA 

TffP" 



CHANL 

DVA0H,1 

CNFGR+T 



CONFIGURE 
AND STORE 



INSTRUCTION 



0522 
0523 
6524 
0525 
TT526 



15606 
T5607 
15610 
15611 
15612 



000000 
044045 
044201 
170001 
T5760 6 



IN3WP 



NOP 

AD6 
STA 



J MP 



~76~N ; 

BINTB 



*^RTS^a¥l<OUTI¥E~ — — — 

* IS USED TO SWAP 

* INTERRUPT TABLE ENTRIES 



528 15613 000000 PLQAD NO P 

15614 16/762 ~ LDB TPCADTf 

15615 03/762 ISZ SPCAD 

15616 163/62 LDA SPCAD, I 



0529 
0530 
0531 



0532 
0533 
0534 



15617 
15620 
15621 



03/762 

003304 

0416001 



ISZ SPCAD 
CMA,CCE, INA 
ADA B 



~~GlT^l0'^~"C'C R E ~ ADD R El S "1 
INCR CURRENT SPBUF ADDRESS 
GET HIGH CURE ADDRESS 



0535 
0536 
0537 



15622 
15623 
13624 



005225 
1067*02 
106602 



INCR CURRENT SPBUF ADDRESS 
COMPLEMENT, SET DIRECTION BIT 
SET A ■ TOTAL WORD COUNT 



0538 
0539 
0540* 



15625 
15626 



16/762 
03/762 



RBL,ER8 
CLC 2 

0T8 2 

SPCAD, I 



LDB 
ISZ 



SPCAD 



SET DIRECTION BIT IN CORE ADDR 



SET MEMORY ADDRESS REGISTER 
GET DISK ADDRESS OF ABSULUTE 
INCR CURRENT SPBUF ADDRESS 



CUD 



0541 
0542 
0543 



15627 
15630 
15631 



002021 
12/613 
044754 



0544 
0545 
0546 



0547 
0548 
0549 



15632 
15633 
15634 
15636 
15636 
15637 



073761 
002020 
002400 
04 3753 
102702 
102602 



SLCAD SSAVRSS 

JMP PLOAfl, I 
ADA P,128 



STA 
SSA 
CLA 

TSa 

STC 
OTA 



RECNT 



SKIP -■ MMr'SEcTTOR^faTOAl™" 
RETURN - THIS SECTION LOADED 
ADJUST FOR N EXT CO UN T__ 
SET REMAINING COUNT 
SKIP - LESS THAN 128 WORDS 



12 8 



Sfc T A * C U R R E N T S EOT R COUNT 



gWm 0553 






0550 15640 060001 

0551 15641 001767 

0552 •156 42 013752 

* »«» - ,. — ..- : . ... •'! • ■■l- ' -l^ .!■■•: . ' .- ■ ■ -:■ ' ■ ■ ■ ' ' - ■ ■:■■-■ 



SET WORD COUNT REGISTER 



LDA B 

ALF,CLE,ALF 
AND M,377 



0554 
0555 



4 5643 
15644 
15645 



102600 
103700 
063755 



kSKA 







0,C 



LOAD CURRENT DISK ADRS 
ROTATE TO LO BITS, 
ANp ISOLA TE TRK# 



INTO A 



LDA SKCMD 



OUTPUT TRK# 

TO DATA CHA N N E L 




0556 
0557 
0553 



15646 
15647 
15650 



033776 
106701 
102601 



LOAD SEEK COMMAND 



I OR BD RVfl 

CTTTT 

A 1 



0559 
0560 
0561 



15651 
15652 
15653 



103701 
102300 
02/6 52 



Ik 



INCLUDE DRIVE U 



C 1/C 



OUTPUT SEEK/ADDRESS CMND 



SFS 

JMP 




*-i 



05t>2 
0563 
0564 



15654 
15655 
15656 



e 



0565 
0566 
0567 



t M 



CJD66 
0509 
0570 
0571 
0572 
0073 



T5&57 

15660 
15661 
15662 
15663 
15604 
15665 
15660 
15667 



060001 
013752 
0437 51 
002021 
033757 
002020 
043747 
033772 
102600 
103700 
102301 
02/666 



TO COMMAND CHANNEL 
CHECK DATA CHNL FLAG, 
LOOP UNTIL SET 



5 



LDA 
AND 
ADA 



6 
M.377 

#SPTN 



SSA,1TS$" 
IOR ,400 

's$at:.::... : : v : 



LOAD CURRENT DISK ADDRESS INTO 

ISOLATE SECTOR* 
A DI LJNE 6 #SCTRS/TRK 
CHECK -l"F"-gc"tK^-;> #SCf R~S/ IRK " 
-YES, SET LOWER HEAD* 



ADT 
IOR 




OTA 

SFS 
JMP 



*SPTK ^N07 ADD #SCTRS/TRK BACTCW 
BHMSK INCLUDE SYS HEAD* MASK 



OUTPUT 
W 



X 

*-l 



HEAD/SECTOR 



CHECK CMND CHNL FLAG, 
WAIT UNTIL SET 



> 



u/Air »oR. 
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057 4 
0575 



IS 670 
15671 



017714 
063756 



JSB 
IDA 



B3TAT- 
RtfCMD 



e 






0b76 
0577 
0570 



15672 
13673 
15674 



034776 
102601 
10*5700 



£379 
0583 
0581 



0u82 
05S3 
&584 
3585 
C586 
0587 



15675 

15676 

15677_ 
T57¥feJ 

1 5 7 t) 1 

157k52 



10fc7«l 

10^706 

103M1 

10230f 

02/700 

01/714 



iii 



1_QJ LBURV# 
A 1 

c e r c 



INCLUDE DRIVE# 



OUTPUT COMMAND 4$R. RCAb 



KJftiP''^"; 



T57¥l" 
15704 
1 5705 
T5706 



06W0W1 
013752 
05^750 



CIC 

STC 

SIC 

"SFS" 

JMP 

JSB 

AND 
CPA 



1&7C- 



TRANSFER 



1 

*-l 

BSTAT 

B 

M.377 

*SPCY 



INITIATE DMA 

TNlTlATE DAT A 

CHECK CMND CHNL FLAG, 
WAIT UNTIL SET 



cuAjr-cuimENri*r^ 

AND ISOLATE 
CHECK IF LAST 



SECTOR ON CYL 



ATCpSS<T^V\C|t)- 



« 




STATUS 



4 €«^»'«j 

CRS. 



#sc t r/ r RirCipAy^^f) ^™~ 

#SCTR/CYL - 1 

NEG * SCTRS/TRK (ft**/****'! 



OCT 020000 
OCT 400 



SEEK C0WA105 
READ COMMAND 
LOWER HEAD* BIT 



00W351 
000000 
000000 



»f ASK 
RECNT 
SPCAD 



OCT 
OCT 
OCT 



^51 







INCK # TRK# MASK 
CURRENT REMAINING 
CURRENT DISK SPEC 



COUNT 
BUFFER 



ADDR 



C627* 

C628 

0629 



15300 
15302 



SPBF 
GENCl 



EQU 
EQU 



15300& 
SPBF+2 



C w 
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o 



c 



It 



t 



C :| 



<\- J 



r •« 



4? 
Si 



c 



V5 

c 

it 
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630 
0631 



15303 
15304 



3632 
0633 
0634 



15305 
15318 
15311 



fcGC UH 
EGDSK 



EQU 
EQU 



SPBK+3 
SPBF+4 



EUU 
EQU 
EQU 



SPBF+5 
SPBF+8 
SPBF+9 



0635* 
8636 ; 
0637 



03053 
00945 



0636 
0639 
0640 



00052 
00055 



0641 
0642 
0643 



00056 
00050 
000 66 



0644 
0645 
0646* 



00071 
00072 



0647 
0648 
649; 



TF3TW 



00115 

;Mll? 



0650 
0651 
0652 
0653 
0654 
0655 



00l<£^ 
00154 

00155 



00160 
00161 



"0656" 
0657 
0658 



00175 
002CB 
O0201 



6SYBF 
BEQfB 

BDSCU 

BSYSC 

BUNTS 

BSNTS: 

BCjjSC 

Bt-DSU 

BDSGL 

BINTB 



^OU 100B 



EQU 
EQU 



659* 

0660 

0661 



15763 000000 

15764 0013000 



0662 15765 000031 
Q3s 0663 15766 070036 
s* 0o64 15767 17/740 



SfcPl 
SWP2 
fclSK 
MASK 
f^.740 



NOP 
Not 



OCT 
OCT 
OCT 



31 

070036 

177740 



0665* 

0666 

0667 

0668 

0669 

0670 



15777 
15772 



067* 

06/2* 

8673 



0574 

0675* 

0676 



15773 

15774 

15775 

15776 

15777 
T3777" 



i: £Kjb>' : 

CPANL 
RUND1 
HUND2 



EQU 

EQU 
EQU 
EQU 
EQU 



15777B 
END-5 



EInD-4 
END-3 
END-2 



ORG 15777B 







PA6«J 

LOCACT 







17/733 



ABS ASPBP-*' 
END DSGEN 



* * 



"N'U ERKQHS* 
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HALTS IN DOS-M DURING SYSTEM OPERATION 



T-REGISTER 
CONTENTS 



PROGRAM 
LOCATION 



102000 



$EX18 



102004 



DISCM 



102011 



$EX20 



102077 



$EX20 



102031 



DVR31 



CAUSE OF HALT 



System was unable to use 
Interrupt Table to match 
channel # in equipment 
Table for given I/O 

REQUEST. 



Power UP or DOWN with 
DOS-M System in core 
with P.F. option 
present 



Disc Parity Error. 
Halt occurs after 
printing messages on 
System TTY to inform 
oferator where error 
occurred. (TRACK #, 
SECTOR #, and Sub- 
channel #). 



Follows message telling 
operator to turn OFF 
"Disc Protect Over- 
ride Switch" after 
spare track assignment. 



Trying to write on 
cylinder that has been 
flagged protected with 
"Dies Protect Override 
Switch" QEE. 



RECOVERY ACTION 



Check Interrupt Table 
entries and patch if 
possible. Regenerate 
correct system. Irrecov- 
erable halt, 



Bootstrap System back 
up from Disc and Restart, 



Turn ON "Disc Protect 
Override Switch" and 
press "RUN" for System to 
assign next spare track. 



Turn OFF "Disc Protect 
Override Switch" and press 
"Run". System aborts job 
that was running. 



Press "Run" to exit driver 
with no action taken on 
Disc 
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DISC MONITOR 

Name/Entry Label (s) Page(s) 

$CIC I 

$IOCM,$IORQ 2 

EXEC 3 

$WAIT,$BLOP,$MBSY,$DMA,$EBSY 4 

$TYPE 5 

$SYIO,DRI VR,NRPAR 6 

$TEST 7 

$JLOD,$MDLD, 10.40 8 

$LDVR,DISCX,$GDTK,$DISC,$LDEX,$STRT 9 

$IDLI,$CLER 10 

ADCHK,LUCHK,$EFAD,RQEQT,SETEQ II 

$DMAX,RCHAN,$MOVE 12 

ERRTN MPERR,RQERR,CLERR, I ERR 13 

DERR, ILINP,ERR0I ,ERR02,ERR03 13 

ERR04,ERR05,ERR06 13 

EXECUTIVE MODULES 

$EX0l 14 

$EX02 15 

$EX03,$EX06 16 

$EX04 17 

$EX05 18 

$EX07,$EX08 19 

(Reserved for $EX09) 20 

$EXI0 21 

(Reserved for $EXI I ) 22 

$EXI2 23 

$EXI3 24 

$EXI4 25 

$EXI5 26 

$EXI6 27 



EXECUTIVE MODULES (continued) 



Name/Entry Labe 1 (s ) 

(Reserved for $EX I 7 ) 

$EXI8 

$EX I 9 

(Reserved for $EX20) 



Page 


(s) 




28 






29A 


,29b, 


,29C 


30 






31 







SYSTEM SUBROUTINES 

ASCI I 

(Reserved for DUMRX) 
(Reserved for $LBL) 
(Reserved for $SRCH) 
(Reserved for $ADDR) 



32 
33 
34 
35 
36 



DRIVERS 

DVR0 



37 
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tuetxaty 







««< 
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3rtrcrf ^ciAtv- 






1 













Execv7\rvs" Se/PefiwsoA 



EX€C , |e/5C 



PA6tF 3 



<*.£CAY? 



^<hv«t 



££/*& "Hi! >.-,-, f4C 




tr**< f •Jrt- 



toCWLt: 









T*&e <f 
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eRcTKTl ^ 
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DOS-M OPERATIONAL LAB PROBLEM 

PURPOSE: 

To acquaint user that is already familiar with operation of Fixed- 
Head DOS System with operation of Moving-Head DOS-M System. 

TASKS TO PERFORM: 



I Bootstrap system up by two different methods: 

A. Using supplied bootstrap without punching a con- 
figured bootstrap. This will be a two step opera- 
tion on the DOS-M System Computer. 

B. Using supplied bootstrap to punch a configured boot- 
strap tape on a computer system different than DOS-M 
System Computer. Then use this tape on DOS-M System 
to start system. 

QUESTIONS AND NOTES : 

1. Review figures 14A and 14B before starting. 

2. Try specifying a subchannel number not on system 
or an invalid one on system drive. 

What happens and why? 

3. How could you modify the Core Resident System before 
it starts executing in memory once loaded from disc? 
Assume that it is not possible to alter the Core 
Resident System on the disc before bringing into core 
with bootstrap(s) . 

4. Try bringing the system up with TTY turned "OFF" or 
the cable disconnected. What happens and why? 

5. Try bringing the system up with Disc DRIVE not ready 
(Power off or Cartridge UNLOCKED). What happens 
and why? 

II Once the system is up and running, try to get around 
having to enter the DATE DIRECTIVE. Why will the system 
not let you do this? 

III Use the system to do some of the operations you did with 
Fixed Head DOS (store source file, compile, list, edit, 
load, RUN, ... etc.). Use :OFF directive to bail out 

of some operations (like :LIST etc.). 

QUESTIONS AND NOTES : 

1. Why does it take longer in long Edit or Purge 
operations than it does in Fixed Head DOS? 

2. You will be using the DEFAULT User Disc during 
these operations which is on the system disc. 

3. Try listing the User and System Directories. 
What differences are noted from Fixed-Head DOS? 

IV Exercise the other New Directives (:UD, :SS, :DD, :IN) 
that do not exist in the Fixed-Head DOS. Here it is 
best to first use :UD and :IN directives to label the 
other disc on the system. 



IV Continued 

A. Try labeling the other disc with your name (6 
characters maximum) . 

B. Store various source files on both user discs using: 

(1) :UD to assign which disc (current user disc) 

(2) :ST to store source then- 

C. Exercise :SS directive in Listing (:LI), Editing 
(:ED) and Purging (:PU) these files. Note how it 

is possible to store DUPLICATE FILE NAMES on different 
discs ! 

QUESTIONS AND NOTES : 

1. Is it possible to purge (:PU) files that are on 
different User Discs with one command? If not, why? 
(Review :SS directive if confused) 

2. Try using :DD,U directive to transfer some of your 
above files to the other User Disc, changing some 

of their names in the process. Verify results using 
:SS and :LI,U directives 

3. If and when error messages occur with :UD and :IN 
directives, try to reason why according to lecture 
regarding labeling. 

4. Try entering :PROG,JOBPR. What happens and why? 
How could you get out of this situation? 



DOS/DOS-M MEMORY DISPLAY - MODIFY LAB PROGRAM 



PROBLEM : Write a user program (and needed subroutines) 
that will al low the operator to perform the 
following tasks once loaded and started by 
: PROG or : RUN di recti ve: 

1. Display (in the B-REGISTER) the contents 
of any memory location whose address is 
currently in the Switch Register. This 
section should loop to give the operator 
a REAL-TIME display in B-REGISTER until 
switch 15 of the Switch Register is set 
"ON" (UP). At such time, 2 below should 
be ente red . 

2. Al low the operator to modify any memory 
location contents simply by entering a 
VALUE & ADDRES S (both in octal) via 

the TTY keyboard in response to a question 
typed out by the program (like for example 
VALUE/ADDR =?) . 

NOTE : Following execution of 2 above, the 
program should go back to Section I 
above to see if Switch Register has 
been changed (Bit 15). 



PRELIMINARY CONSIDERATIONS: 



A. Exec call with Request Code of -19 may be 
used in step 2 above. 

B. One possible method that may be used to 
read an octal number from the keyboard is 
by using K or % format specification. Let 
the Fortran Formatter do the dirty work! 

C. Put in some feature to "bai I out" of this 
program and return to DOS/DOS-M system 
cont ro I . 



TEST OUT 



A • Obviously a pr ogram such as t_h 



s has extens i ve 
power to Wl PE OUT THE SYSTEM . It shouVd be 
O.K. to modify locations 2,3, or a trap 
eel I that is higher than any used in the par- 
ticular system being used (like location 37B). 
Once you believe your program is faultless, 
use it to disable the functioning of the 
System Clock (Time Base Generator) feature. 
Also use it to display all the SYSTEM BASE 
PAGE constants and storage locations that 
we discussed in class. 
What good is a program like this? 
When would this program be useless? 



DOS-M OPERATIONAL LAB PROBLEM 

PURPOSE: 

To acquaint user that is already familiar with operation of Fixed 
Head DOS System with operation of Moving-Head DOS-M System. 

TASKS TO PERFORM: 



I Bootstrap system up by two different methods: 

A. Using supplied bootstrap without punching a con- 
figured bootstrap. This will be a two step opera- 
tion on the DOS-M System Computer. 

B. Using supplied bootstrap to punch a configured boot- 
strap tape on a computer system different than DOS-M 
System Computer. Then use this tape on DOS-M System 
to start system. 

QUESTIONS AND NOTES : 

1. Review figures 14A and 14B before starting. 

2. Try specifying a subchannel number not on system 
or an invalid one on system drive. 

What happens and why? 

3. How could you modify the Core Resident System before 
it starts executing in memory once loaded from disc? 
Assume that it is not possible to alter the Core 
Resident System on the disc before bringing into core 
with bootstrap(s) . 

4. Try bringing the system up with TTY turned "OFF" or 
the cable disconnected. What happens and why? 

5. Try bringing the system up with Disc DRIVE not ready 
(Power off or Cartridge UNLOCKED). What happens 
and why? 

II Once the system is up and running, try to get around 
having to enter the DATE DIRECTIVE. Why will the system 
not let you do this? 

III Use the system to do some of the operations you did with 
Fixed Head DOS (store source file, compile, list, edit, 
load, RUN, ... etc.). Use :OFF directive to bail out 

of some operations (like :LIST etc.). 

QUESTIONS AND NOTES : 

1. Why does it take longer in long Edit or Purge 
operations than it does in Fixed Head DOS? 

2. You will be using the DEFAULT User Disc during 
these operations which is on the system disc. 

3. Try listing the User and System Directories. 
What differences are noted from Fixed-Head DOS? 

IV Exercise the other New Directives (:UD, :SS, :DD, :IN) 
that do not exist in the Fixed-Head DOS. Here it is 
best to first use :UD and :IN directives to label the 
other disc on the system. 



IV Continued 

A. Try labeling the other disc with your name (6 
characters maximum) . 

B. Store various source files on both user discs using: 

(1) :UD to assign which disc (current user disc) 

(2) :ST to store source then- 

C. Exercise :SS directive in Listing (:LI), Editing 
(:ED) and Purging (:PU) these files. Note how it 

is possible to store DUPLICATE FILE NAMES on different 
discs! 

QUESTIONS AND NOTES : 

1. Is it possible to purge (:PU) files that are on 
different User Discs with one command? If not, why? 
(Review :SS directive if confused) 

2. Try using :DD,U directive to transfer some of your 
above files to the other User Disc, changing some 

of their names in the process. Verify results using 
:SS and :LI,U directives 

3. If and when error messages occur with :UD and :IN 
directives, try to reason why according to lecture 
regarding labeling. 

4. Try entering :PROG,JOBPR. What happens and why? 
How could you get out of this situation? 



DOS/DOS-M MEMORY DISPLAY - MODIFY LAB PROGRAM 



PROBLEM : Write a user program (and needed subroutines) 
tfrat will al low the operator to perform the 
following tasks once loaded and started by 
:PROG or : RUN directive: 

1. Display (in the B-REGISTER) the contents 
of any memory location whose address is 
currently in the Switch Register. This 
section should loop to give the operator 
a REAL-TIME display in B-REGISTER until 
switch 15 of the Switch Register is set 
"ON" (UP). At such time, 2 below should 
be entered. 

2. Allow the operator to modify any memory 
location contents simply by entering a 
VALUE & ADDRES S (both in octal) via 

the TTY keyboard in response to a question 
typed out by the program (like for example, 
VALUE/ADDR =?) . 



NOTE: Following execution of 
program should go back 
above to see if Switch 
been changed (Bit 15). 



2 above, the 
to Section I 
Reg i ster has 



PRELIMINARY CONSIDERATIONS: 



A. Exec call with Request Code of -19 may be 
used in step 2 above. 

B. One possible method that may be used to 
read an octal number from the keyboard is 
by using K or @ format specification. Let 
the Fortran Formatter do the dirty work! 

C. Put in some feature to "bail out" of this 
program and return to DOS/DOS-M system 
cont ro I . 



TEST OUT: 



A. Obviously a, 'program such as this has extensive 
power to W IPE OUT THE SYSTEM . It should be 
O.K. to modify locations 2,3, or a trap 

cell that is higher than any used in^the par- 
ticular system being used (like location 37B). 

B. Once you believe your program is faultless, 
use it to disable the functioning of the 
System Clock (Time Base Generator) feature. 
Also use it to display all the SYSTEM BASE 
PAGE constants and storage locations that 
we discussed in class. 

C. What good is a program like this? 
D.' When would this program be useless? 
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FTN*L 

PROGRAM LAB7 

100 CALL DSPLYCIDUM) 
C 

WRITEU > 101 ) 

101 FORMAT* /*"VAL/ADDR ? -" ) 
READC1**) IV* I A 
IFCIA-0) 500*500*300 



300 CALL M0DFY(IV*IA) 
GO TO 100 

500 CALL EXEC<6> 
END 
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0001 

0002 

0003 

0004 

0005* 

0006 

0007 

0008 

0009 

0010* 

001 1 

0012 

0013 

0014 

0015 

0016* 

0017 

** NO 



00000 



00000 
00001 
00002 
00003 

00004 
00005 
00006 
00007 
00010 



000000 
000000 
016001X 
000000R 

102 501 

002020 

126001R 

164000 

026004R 



ASMB,L 

NAM 
ENT 
EXT 

IDUM NOP 

DSPLY NOP 

JSB 

DEF 



LOOP 



LIA 
SSA 
JMP 
LDB 
JMP 

END 



DSPLY, 6 
DSPLY 
• ENTR 



.ENTR 
IDUM 

1 

DSPLY,I 

0*1 

LOOP 



LINK 

PARAMETERS 



EXIT SW 15 IS UP.... 



ERRORS* 
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0001 






ASMB,! 


L 




0002 


00000 






NAM 


MODFY, 6 


0003 








ENT 


MODFY 


0004 








EXT 


•ENTR, EXEC 


0005* 












0006 


00000 


000000 


IV 


NOP 




0007 


00001 


000000 


IA 


NOP 




0008 


00002 


000000 


MODFY 


NOP 




0009 


00003 


016001X 




JSB 


• ENTR 


0010 


00004 


000000R 




DEF 


IV 


001 1* 












0012 


00005 


162000R 




LDA 


IV, I 


0013 


00006 


166001R 




LDB 


IA,I 


0014* 












0015 


00007 


016002X 




JSB 


EXEC 


0016 


00010 


000012R 




DEF 


*+2 


0017 


0001 1 


000013R 




DEF 


RCODE 


0018 


00012 


126002R 




JMP 


MODFY, I 


0019* 












0020 


00013 


177755 


RCODE 


DEC 


-19 


0021 








END 




** NO ERRORS* 
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10MEC DISC MODIFY LAB PROBLEM 

PROBLEM : Write a STANDALONE IOMEC Disc Modify 

program that will enable a competent user 

to observe and modify the contents of any 

sector within any track on any disc (fixed 

or removable) in a maximum of up to four drive 

disc system by following the instructions below 

OPERATING INSTRUCTIONS FOR USING THI S PROGRAM 



Load absolute tape using paper tape binary loader. Turn Disc 
Protect Override Switch "ON". 

Initialize by performing the following: 
A. LOAD ADDRESS 2. 

Set Switch Register as follows: 



B. 



SWITCH #'s 
3-7 
0-2 



ACTION OR CONTENT 
Select Code of Data Channel. 
Subchannel number. 



C. Press "PRESET" and "RUN". If 102077 Halt follows proceed to 
3 below, else restart at B above. 

Use Step 4 below to READ or WRITE one sector from or to the Disc 
selected in 2 above. The 128 word buffer (starting at location 
100 octal in memory) may be examined, modified, and written back 
onto the disc as desired. To restart Step 4 following buffer 
display or modify, load address 300 octal. To reinitialize 
(i.e. change disc subchannel '#, etc..) restart at step 2 above. 

Disc Read/Write Step 



Set Switch Register as follows 



SWITCH # 



ACTION OR CONTENT 



6-13 
0-4 



"UP" to write one sector on Disc 
"DOWN" to read one sector from Disc 
Track # (0-31 2 octal ) . 
Sector # (0-27 octal ) . 



4. Disc Re ad /Write Step (continued) 



B. 



Press "RUN" for Read/Write to occur. If 102077 HALT 
follows the operation was performed successfully. HALT 10201 
means an error occurred (the DISC PROTECT OVERRIDE SWITCH 
being "OFF" can cause this). Press "RUN" for automatic retry 
of the same operation fol lowing 10201 I HALT. 



PRELIMINARY CONSIDERATIONS 

1. Follow Disc Command sequences of slides 69A-69F. 

2. Write configuration section so that it may be used again without 
reloading the program. 

3. Declare Read/Write Buffer starting at 100 octal. 

4. Turn off interrupt system to avoid trap cell execution etc... 

5. Write Disc Read/Write section such that previous operation may 
be retried on "RUN" following 10201 I error HALT. 



NOTES: 



Applications for this program include: 

A. Patching protected areas of System Disc to correct known bugs 
or incorrect System Generation. 

B. Purging portions of Protected System Directory. 

C. Modifying System Generated I/O Tables for a completely 
different environment. 

D. Simple file modification 'without re-entering data or using 
Edit Directive etc... 

Try some of the above applications once you are pos i t i ve your 
program is debugged. 

How many other useful applications can you think of? 



Section II -Disk Cartridge Handling and Operation 



2.1 GENERAL 

Magnetic disk technology provides computer users the advantages 
of random recovery of data, and overall increases in speed and 
efficiency in information storage. 

The disk is a precision instrument; thus, it requires more 
careful handling than other media such as tape. This is most 
clearly seen in its relationship with the Disk Cartridge Drive . 
The read/write heads on the Disk Drive float above the disk, 
surfaces at 80 to 125 millionths of an inch. There is no : 
actual physical contact between the heads and the disk.; This 
means that any deviation from an ultra- flat> uniform disk (or 
any particle larger than about 100 millionths of an inch, which 
could be a cigarette ash or any other kind of contaminant) could 
cause head-to-disk interference and possible damage to the Disk 
Drive and disk. 

Care must be exercised to avoid contaminants entering the disk 
cartridge and to prevent a bent disk due to mishandling. To 
achieve maximum usage of a magnetic disk, it is necessary to 
become familiar with the proper methods of handling and 
operation. The life of the cartridge and disk can be extended 
indefinitely by observing the following procedures: 

Replace cracked, chipped or defective cartridges. 

. Clean the cartridge periodically to remove dust 
and lint from the exterior of the housing, using 
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a soft, lint-free cloth dampened with 91% isopropyl 
alcohol. CAUTION: Do not use medicinal isopropyl 
alcohols from a drug store. They often contain 
additives harmful to the disk cartridge and Disk 
Drive . 

A disk suspected of being damaged should be removed 
from operation until it can be inspected. 

Keep all foods, beverages and objects off the drive, 
and away from the disk cartridge. Any of these items 
can cause permanent damage to either the disk or the 
Disk Drive, or both. 

If a cartridge has been dropped or is visibly 
damaged, do not put it into operation. 



When a cartridge is not in use and the Drive is \ 
inoperable, remove the cartridge and close the head \ 

i 

access door on the cartridge to ensure that dust and/ 
contaminants do not enter it . 



Store the cartridge in an environment of 60° to 90° F 
with a relative humidity of 10 to 80 per cent. 

Do not store disk cartridges close to intense 
magnetic fields. 

Use a storage cabinet made of f ire-resistent material 
with a metal door. -The cabinet should be kept clean 
and free of dirt and other contaminants. 
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CAUTION 
Improper handling of the disk cartridge not 
only can cause disk damage but can cause 
extensive damage to the Disk Drive. 



2.2 ACCLIMATIZATION 

The disks are made of precisely machined aluminum with a 
magnetic oxide coating. They will expand and contract with 
significant changes in temperature . I f the ambient temperature 
at the point-of-use is less than 60 ° or more than 90 ° , the disk 
must be conditioned to the point-of-use temperature for a 
minimum of two hours before mounting it on the Drive. This 
prevents loss of data due to a shift in track location. 

CAUTION 
Disk cartridges must be acclimatized to 
room temperature for a minimum of two hours 
before being placed on the Disk Drive to 
prevent drive damage. 



2.3 DISK CARTRIDGE LOADING 

The procedure for loading the disk cartridge is: 

a. Open the tinted cover of the Disk Cartridge Drive to 
obtain access to the cartridge receiver handle. 

NOTE 
The cartridge receiver handle will not be 
operable until 30 seconds after the Disk 
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Enclosed are notes and diagrams describing interesting facts 
about the HP 2870/1 Disc Controller and Drive (IOMEC) . I 
hope they are useful to you. 

Please notify me if you discover errors or if you are able 
to supply additional facts. 



Regards , 
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BASIC IOMEC DISC DESCRIPTION 

The basic physical and operational specifications of the 
IOMEC disc are well known and not repeated here. A few items 
of interest are, however, discussed. 

The advantage of using a system with one fixed and one re- 
movable disc is shown in Figure 1. The fixed disc is used for 
storage of "system" programs and of the non-changing data base. 
- The removable disc is then used to provide an unlimited file 
and program capability. There are two alternatives to this 
configuration: 

A. Non-removable discs allow only limited storage 
capability - expansion of disc capacity can be 
accomplished only through purchase of more drives. 

B. Removable discs allow unlimited storage capacity, 
but require that every disc also contain the non- 
changing data base and"system" programs , (see Figure 2). 

Inspection of a disc pack shows a metal ring on the outside 
and at the bottom. The thin slots cut into this ring axe physical 
indications of sector boundaries. All of the slots are equi- 
spaced from adjacent slots, except for two - these two are close 
together and designate the start-of -track boundary. The disc 
drive senses these slot markers and is thus able to physically 
determine which sector is currently passing beneath the heads. 

A rectangular hole, covered by a spring loaded metal plate, 
can be seen on the bottom of a disc cartridge. When the cartridge 
is loaded, filtered air is forced into this opening, thus providing 
a positive pressure inside the cartridge. Thus, only filtered air 
is allowed into the cartridge and no dust particles can drift in 
through the opening for the heads. 

Figure 3 shows an IOMEC disc cross -section . Since data is 
recorded at a constant bit rate, inside tracks will be recorded 
more densely. In order to provide contant levels of magnetization 
across all tracks, it is desirable to have a slightly thinner 
coating of magnetic material near the center of the disc. This 
explains the reason for the slight tapering of the magnetic coating. 

The "attention" bits are used to signal command completion for 
all commands except the STATUS command, and appear in three situations 

A. An "LI A COMMAND CHANNEL" inputs the attention bits for 
each of the drives (up to four). Bit N (N=0,l,2,3) 
corresponds to drive unit N ; bit N true means that the 
command last issued to drive N is complete. This bit 
will be reset by issuance of a new command. The only 
exception to this is in the SEEK command, and is 
explained later. 
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B. The attention bit also appears as bit 15 of each 
drive unit's STATUS word. Bit 15 true signifies 
that the last previous command has been completed . 
Bit 15 may be reset by loading of the STATUS word 
into a computer register through the Data Channel 
and will not be set again until another command is 
issued to, and completed by, that drive unit. 

C. The attention bit also appears as the Command Channel 
Flag. The four drive units* attention bits are ORed 
together to set this flag. This flag'may be reset 
and otherwise handled in the normal ways. , 

When commands are issued, and "STC" issued to the Command 
Channel, the interface card will respond only if the Control 
Flip-Flop was previously cleared - i.e., it responds only to 
the changing level. Therefore, "CLC" to the Command Channel 
is usually executed just prior to the "STC" Command. 

The error correction technique used is illustrated in Figures 
4 and 5. 16 bit words are transferred one at a time (bit parallel, 
word serial) to the disc controller. The controller converts 
these bits into a serial stream, passes the resultant bit stream 
through a cyclic code generator, and onto the disc. The cyclic 
code is recorded as the last word in the sector. During a read 
operation, the serial bit stream is picked up by the read heads, 
passed to the controller, sent through the cyclic code generator, 
formed into 16 bit words and passed word-by-word to the computer 
interface. The last word to be read in a sector is the recorded 
Cyclic Code and this is compared with the one generated during 
the read operation - if they are not equal, a Data Error Status 
condition will be generated. Note that data error detection 
concerns itself only with errors introduced between the controller 
and the disc surface - there is no "automatic" check on errors 
that might be introduced during the transfer between the computer 
and the controller. This subject will be covered further in the 
section on the CHECK DATA Command. 

Two things happen to the magnetic disc surface during a data 
write operation (see Figure 6) . First the data is written. The 
disc surface then passes beneath two tunnel erase heads which 
narrow the actual data track width, and help to magnetically isolate 
that track from adjacent tracks. 

Data is recorded using a Manchester Code (see Figure 7) . The 
advantage of this code is that the Read/Write heads of the disc 
need respond only to two frequencies - the clock frequency, and 
twice the clock frequency. Thus, the bandwidth requirements in 
the heads and associated circuitry are reduced, and more reliable 
data recovery is achieved. 

Format of the disc is shown in Figures 7 and 8. Sector gaps, 
or unrecorded areas, exist between each sector to allow an area 
for "slop" during the recording process. The recorded area of a 
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sector is a continuous bit stream, all recorded contiguously, 
and beginning with a preamble of synchronization bits. This sync 
bit preamble is a series of zero bits, a one bit, and some more 
zero bits. This allows the reading clock to adjust to the exact 
frequency of the recording clock, and to identify the correct bit 
(of the two possible) in each bit cell as the clock bit. The 
preamble is followed by address information for sector N+l - this 
consists of cylinder number, head number, sector number, and the 
protected or defective status of this cylinder. The address area 
is followed immediately by the data area for sector N, which con- 
sists of 128 words. The cyclic code is the 129th word, and ends 
the sector. The cyclic code is generated from the bit stream 
which is the concatenation of the address and data fields. The 
reasons for the one sector separation of data areas for each 
sector are explained in other sections of these notes. 



SEEK RECORD 

The SEEK RECORD Command initiates head positioning on a 
particular drive unit. One word of (cylinder) address information 
is set into the data channel, the Control FF is set, and the Flag FF 
is cleared. The command word is then set into the Command Channel 
Interface Card, the Control FF set, and the Flag FF cleared. The 
disc controller accepts the command and looks to the Data Channel 
Interface Card for the cylinder number. If the Data Channel Control 
FF is set, the controller reads the buffer. Note that if the 
cylinder number is not placed into the Data Channel Interface Card 
(IFC) prior to command issuance, the program must ensure that the 
Control FF in the Data Channel is initially cleared. 

The controller accepts the cylinder number, and sets the Data 
Channel Flag FF . The program responds by placing the head/sector 
number into the Data Channel IFC, setting the Control FF , and 
clearing the Flag FF. The controller responds by accepting this 
final address information and setting the Data Channel Flag FF. 
Note that the program may wait for the Data Channel Flag before 
proceeding, but that this is not required (except for perhaps 
diagnostic purposes). 

The controller now has all of the address information required, 
combines it into the Record Address Register (RAR) , and the drive 
proceeds to "SEEK" to the track and sector of interest. The head- 
servo mechanism moves the head over the desired track. The drive 
then waits until the sector of interest approaches the heads. 
(This is determined by counting the physical sector slots). When 
the address information of the sector of interest is 3.3 msec away 
(or approximately one sector away) from the heads, a flag is set 
on the Command Channel IFC. Note that no data transfer can actually 
take place until 6.6 msec after that flag. Thus, in Figure 8, "A" 
designates the approximate point of flag setting for sector N+l. 
This 3.3 msec is provided as a known time interval to allow the 
program to set up the next operation (e.g., READ, WRITE, etc.). If 
the Flag were to be set without regard to sector position (i.e., as 
soon as the heads had settled over the track) , then the period 
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between issuing a read or write command, and commencement of 
reading or writing could be a random variable as large as 43.3 
msec -- the variability and the possibly long delays are often 
undesirable to a programmer interested in optimizing programming 
and data transfer speeds and interactions. 

Each controller may handle up to four disc drives. Not more 
than one SEEK may be issued to a particular drive, but SEEK's to 
different drives may be overlapped. SEEK is the only command that 
may be executed in this overlapping mode. Completion of each of 
the SEEK's (up to four) will generate a flag on the Command Channel 
IFC. The program may then determine which drive generated the 
flag (and completed its SEEK) by an "LIA/B COMMAND, CHANNEL" to 
obtain the "attention" bits. The low order four bits of the loaded 
word specify which drive unit has completed its SEEK. If bit N=l 
(N=0,l,2,3) then drive number N is the one that set the Command 
Channel Flag. This attention bit will remain true for 2.6 msec, 
then go false; it will then become true again when the address 
information of the sector of interest is 3.3 msec away from the 
heads. The attention bits for a SEEK, loaded into a register 
through the Command Channel, are periodic with period 40 msec and 
duration 2.6 msec. The Flag on the Command Channel is set by the 
first of these attention bits--but if the flag is cleared, subse- 
quent attention bits will not set the flag again. Similarly, the 
attention bit appears as bit 15 of each drive's status word, is 
reset by reading the status, and is not set again by the subsequent 
periodic attention bits resulting from a SEEK. 

It is not necessary to wait for the SEEK completion flag on 
the Command Channel before issuing another command on that channel. 
The SEEK will be completed before the READ, WRITE, etc. operation 
commences and the only Command Channel Flag that appears will signal 
the completion of the entire operation. Similarly, if a SEEK is 
issued to one drive, READ , WRITE , etc . , Commands may be issued to 
other drives without waiting for the SEEK completion. 

If a second SEEK command is issued to a single drive before 
the first has been completed, head positioning does not occur, 
the Command Channel Flag is set, and the SEEK-CHECK error bit is 
set in the status word. The next SEEK command will clear the error 
condition and be executed properly. 

If a cylinder number greater than 202 (decimal) is issued to 
a drive, no head movement occurs, the SEEK-CHECK bit is set and 
a Command Channel Flag is set. 

Mechanical movement errors may be detected in the drive servo 
system. These will set the appropriate error bit, and set the 
Flag on the Command Channel. 

When the Command Channel Flag is set by any kind of SEEK error 
condition, the attention bit for that drive is also set, but will 
not be periodic. 

The IOMEC SEEK-time specifications are met on all units tested 
so far. Note that the sales sheet refers to access times - however, 
track to track movement does not include rotational delay time, and 
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so on. For example, a data transfer preceded by a SEEK command 
to an adjacent track would involve the following delays: 30 msec 
for track to track switching, 20 msec average rotational delay 
time, and 6.6 msec from the time the SEEK flag sets and actual 
data transfer begins -- thus, the average delay in these cir- 
cumstances is 56.6 msec. 

The SEEK command may precede READ, WRITE, CHECK, REFINE, AND 
INITIALIZE Commands. In certain circumstances, the ADDRESS RECORD 
command may be used alternatively. 

ADDRESS RECORD 

The ADDRESS RECORD Command is used to change the contents 

of the Record Address Register (RAR) for a particular drive unit. 

Issuance of the command proceeds like that of a SEEK command, 
with three exceptions: 

A. The command code is different. 

B. The command code does not require a drive unit 
designation. This is one of the two exceptions 
to the standard command word format. 

C. A Flag will be returned through the Command Channel as 
soon as the new RAR has been formed. There is no 
waiting for the addressed sector to be 3.3 msec 

away before setting that Flag. 

This command may be useful in decreasing latency (rotational) 
delays, if the heads are already positioned above the desired cylinder. 
If the track number in the RAR is changed, no head positioning takes 
place, and any attempt at READing, etc., will fail. However, if 
only the head and/or sector number is changed, no head repositioning 
is required, and READing, WRITEing, etc may then proceed onto the 
addressed sector. Note that the SEEK command does not have to be 
issued. 

If the SEEK command is used to change the RAR, an average 
rotational delay of 20 msec occurs before setting of the Command 
Channel Flag, and an additional 6.6 msec will pass before data transfer 
begins. However, if an ADDRESS RECORD Command is issued, followed 
immediately by a READ Command, an average of only 20 msec will 
pass before data transfer begins. If a WRITE Command follows the 
ADDRESS RECORD Command, an average delay of 23.3 msec would occur. 
The reasons for these delays will become clearer in the sections 
dealing with the READ and WRITE Commands. 

The ADDRESS RECORD Command may be used in lieu of the SEEK 
Command in all cases, subject to the restrictions explained above. 

If a multiple SEEK has been performed on several (up to four) 
drive units, it will be necessary to make the RAR conform to the 
address of the drive to be processed (e.g., READ) first (i.e., the 
drive which is first to complete its SEEK) . The ADDRESS RECORD 
Command is the most efficient way to accomplish this. 
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WRITE DATA 

The WRITE DATA Command usually follows a SEEK or ADDRESS 
RECORD Command, but it may follow any other command as long as 
the RAR contains the correct address information, and the heads 
are positioned properly. Because of the timing considerations 
during data transfer DMA is always used. 

Programming of the WRITE Command proceeds as shown in Figure 
11. Note that the Data Channel Flag must be set prior to initiation 
of data transfer, to ensure that no spurious data is transferred. 
If this is not done, one bad word will be output, and the last 
word of the desired data will be missed. 

Execution of the WRITE Command by the controller proceeds with 
the controller comparing the RAR with the sector position as 
established by the physical sector slots. When the address infor- 
mation pertaining to the sector to be written arrives' beneath the 
head, it is read. If writing is to proceed, the following con- 
ditions must be satisfied: 

A. The address info read must compare with the RAR; 

B. The address plus data field is cylic checked and 
must be okay; 

C. The defective cylinder bit must not be set; and 

D. The protected cylinder bit must not be set, unless 
the OVERIDE SWITCH is ON. 

If any of the above conditions are not met, writing will be 
inhibited, appropriate STATUS bits set, and the Command Channel 
Flag set. 

If writing is to proceed, the sector address in the RAR is 
incremented by one. This address information, along with the 
protected bit status of the previous sector, will be written into 
the next sector address field. The data is appended and written 
immediately after the address information. 

These are two reasons for writing the address information for 
a sector in an area disconnected from the data for that sector: 

A. The address information must be read and checked 
before writing is allowed to begin; and 

B. The data is contiguous to the address information, and 
thus, when the data is written the address information 
must be rewritten. If address and data were to be 
kept together, it would not be possible to read and 
check the address, and then rewrite it, unless there 
were two sets of heads - the alternative is to separate 
the address and data areas. 
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When the DMA word count has been satisfied, and the current 
sector has completely passed beneath the heads, the Flag will be 
set on the Command Channel. The controller senses the completion 
of DMA data transfer by a "time-out." if the next sequential data 
word is not transferred to the controller within a windowed limit 
(approximately 19 to 26 microseconds), the controller concludes 
that data transfer is complete, and writing will halt at the end 
of the present sector. If the DMA attempts to transfer another 
word, or if the Control FF is set on the Data Channel IFC, after 
the window has passed and before end-of -sector is encountered, 
then the Overrun Error status bit will be set, and the Command 
Channel Flag set at the end of the present sector. 

If some error is detected in the generation of the cylic code, 
the Data Error status bit is set, writing halts, and the Command 
Channel Flag is set. 

If a DMA word count of zero is specified, one sector will be 
written with all zeros. If the word count is less than 128, the 
required number of words will be written into one sector, zeros 
used to fill the remaining spaces, and the cyclic code written 
at the end. If exactly 128 words are specified, one sector with 
cylic code will be written. If more than 128 words are specified, 
writing will automatically proceed into sequential sectors. 

Data transfer must be suspended as the address information is 
written into each new sector. Writing will continue until the word 
count is satisfied, or until the end of a disc-cylinder is en- 
countered. The drive will automatically switch from the top disc- 
head to the bottom disc-head and continue writing, with no rotational 
delay. Switching will not, however, occur from the head of one disc 
to the head of another. Thus, a maximum of 24 sectors may be trans- 
ferred in a continuous stream. If an end of disc-cylinder is en- 
countered before the DMA word count has been satisfied, data transfer 
will halt, the End-of-Cylinder status error bit set, and the Command 
Channel Flag set. 

READ DATA 

As in the WRITE Command, the READ Command utilizes DMA and 
must be preceded by the proper addressing and positioning commands. 

Programming of the READ Command proceeds as shown in Figure 12. 
Note that the Data Channel Control FF must be set, and the Flag 
FF cleared prior to starting the DMA. This ensures that only valid 
data is transferred into core. If these conditions do not exist 
when DMA is begun, one bad word will precede the disc data, and 
the last word of interest from the disc will be missed. 

Execution of the READ Command begins with the RAR automatically 
incrementing its sector address by one. The drive then counts 
physical sector slots until the sector of interest is beneath the 
heads. The address and data information is then read - they are 
both read because there is no separation between their respective 
recorded bit streams, and thus, no time to check for address validity 
prior to accepting the data. 
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For a read operation to be considered successful, the following 
conditions must be satisfied: 

A. The address read must compare with the RAR; 

B. The defective cylinder bit must not be set; and 

C. The cyclic code written at the end of the address 
plus data field must compare with the one generated 
during the READ operation. 

If any of the above conditions are not properly satisfied, 
reading continues to the end of the current sector and halts, the 
appropriate error bit is set, and the Command Channel Flag is set. 

Data transfer completion and timing errors are handled by the 
controller as during the WRITE Command. If the word count is not 
a multiple of 128, data transfer ends at the satisfaction of the 
DMA word count, the rest of the sector passes beneath the heads 
and is cyclic checked by the controller, and the Command Channel 
Flag is set. 

The RAR sector address is automatically incremented until the 
DMA word count has been satisfied, subject to the same restrictions 
described in the WRITE Command. If multiple sectors are being read, 
data transfer must, of course, be suspended while the address infor- 
mation in each sector is read. 



CHECK DATA 

The CHECK DATA Command checks the recoverability of data 
already written onto the disc. Only errors occurring in the trans- 
fer of data from the controller to the disc will be detected - 
no detection of errors occurring in the transfer of data from the 
computer to the controller will be found. The only method of de- 
tecting the latter type of error is to read the data of interest 
immediately after writing, and to compare them word-by-word - 
a core and time consuming procedure.- The CHECK DATA Command, 
therefore, is a technique that checks against only some kinds of 
errors, but in an efficient manner. 

Programming of the CHECK DATA Command proceeds as in Figure 13 
Note that, in addition to cylinder/head/sector information, a 
sector count is also required - this is expressed as a positive 
number and is output through the Data Channel. 

Execution of the CHECK DATA Command by the controller and 
drive proceeds exactly as the READ Command, except that no data 
is transferred over the Data Channel. Each sector is cyclic 
checked - this, along with the address checking, is the full 
extent of the check. 

The Command Channel Flag will be set when the sector count 



has been satisfied, or when error 
timing error can occur. 



s are detected. No data transfer 



REFINE SECTOR 

The REFINE SECTOR Command is an error recovery operation. 
However! ifshould be used only after othe, - -o, -ove. ^ 
techniques have been attempted - e.g., re reaa, 
re-read, etc. 

Programming of the REFINE SECTOR Command is "J"*"* f in 

Figure ll . Note that no P*°* lfl £» " e^ct" T y V e "refined- 
word count or a sec* -r count ^^/^^i^ in th. RAR. 
per command, and that will r>e me b «ou^ *> 

■ „4.r. n * -, 4-nnnel erase over the sector 
^r^AsTT^TlT.Zl of perh^sM lessening "cross- 
^"^rom adr a S cent S trac kS . Wot. , th.* it «T -l-o^.^- •«. * 

of partially erasing adjacent tracks, and should 
and only as a last resort. 



occur . 
occur . 



During a REFINE SECTOR, no transfers through the data channel 
Because no address check is made, no address error can 



The Flag will be set on the Command Channel when the tunnel 
erase of the single sector is complete. 



STATUS CHECK 



The STATUS CHECK Command allows' a 15-bit st atus word ^or ... 
of the disc drive units to be loaded in through the Data Channel. 

Programming of the command is illustrated in W™ ^ 
The Data Channel is prepared for acceptance of the status word by 
ine ua f .„_4.__ 1 ff The Data Channel Flag is cleared in 

setting the Control FF . ine ua " g T ATUS CHECK Command 

nreoaration for controller response. The STAiub uiv. 
II the only command that signals its completion by "tting th e 

register through the Data Channel. 

The STATUS CHECK Command may be used at any time and is often 
us ed following commands, i--^'^^^""^"^^ Channel . 

fi "wixi'oe^rt and'tn dm™ b: n "h e ung-up" with an unsatisfied 
Flag will be set, and tne y thr ough the Data 

"rZ* Twlil result in the interception of the Device Response 
Channel will result in tne control FF , and reclearing of 

r^Fl^FE DM Thus eS a though f the e st aturwill'be properly loaded 
ITJlll Data Channel Interface Register no Flag will eve r be 
= = „„ *<= "set" by the checking program. To allow tne nag 
through ana be seen in these circumstances, it may be 
sary to clear the DMA (e.g., STF 6) before proceeding with 



come 

necessary 

the STATUS CHECK Command. 



9 . 



INITIALIZE DATA 

The INITIALIZE DATA Command must be used before any other 
reading from or writing onto a particular disc cartridge may occur. 
It may also be used for subsequent protecting/unprotecting , or 
flagging as defective of particular disc cylinders. 

^ ^.^a^ mn^Vi liVp the WRITE Command, 
p-v-oarammina of this command proceeds much HKe rne wk-lj. 
Programming uj. ^"j-^ * „ nmm = -n^a wh-irh varv in command 

4.1,^4- +-v»-!g \ <=. one of two commands wnicn vax.y j." ^^ 
Note however that t: 1 one be initial i ze a will 

word format. "bit 8 is set, the se sect ors will be 

f! a«:r a s profe ft^ 1 if bot£ bits 8 and'^are set in the co-and 
word "only tnfdefective bit will be written onto th e disc Entire 

Command execution is performed by the controller much as it 
pxpcutes th e WRITE Command, but with one notable exception. since 
e th e e C di e sc Hy be blank before the execution of this command there 
is no written address information to check. .^«?^"i d ™ 8 „ f 
sector address is incremented by one, and writing of addresses, 
cylinder flags, and data proceeds. 

The OVERIDE SWITCH must be ON, or the command will not execute. 

will discover the defective bit set, but should be able to 
^ccessfully read at least one of the sectors, thus obtaxnxng the 
alternate cylinder address. 

STATUS WORD BIT DEFINITIONS 

These notes on Status word bit definitions mention only exception, 
or clarifications of the Interface Manual descriptions. 



BIT 

ANY ERROR 



"any error" is somewhat of a misnomer. 
This bit is set when any other bit in 
the Status word is set, with the exception 
of bits 2,7, and 15, and sometimes 3. 
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BIT 1 

DATA ERROR - Can be set by cyclic code checks. 



BIT 3 

FLAGGED 

CYLINDER - Set if cylinder being processed is protected 

or defective; check bit 4 to determine 
which. See Figure 17 for clarification 
of whether bit may be set or not set. 

BIT 4 

ADDRESS ERROR - See Figure 17. 
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